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MINING SPECIALTIES 
The Worlds Standard 


THE DIFFERENCE 
BETWEEN 


good hose fittings or 
throttle valves that are 


EXPENSIVE 
AND 


good hose fittings or 
throttle valves that are 


REASONABLE 
IS 


KNOX 


specified on your 
requisitions and orders 
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GOOD PREPARATION Demands--- 


Complete Mining 
Plants, Marcus Picking 
Table Screens, Arms 
Dry Cleaning Equip- 
ment, Rotary Car 
Dumpers, Car Han- 
dling Equipment, R 
and S Boom Loaders. 


NEW MARCUS TIPPLE 


WESTMORELAND COAL CO. 


YUKON, PA. 


Pittsburgh, 


A Modern Tipple which will enable you to screen, 
¢ pick and load your large sizes in the best possible 
manner. 


A Dry Cleaning Plant for your nut and slack 
* sizes. 


R and S Tipples and Dry Cleaning Plants prepare and load coal 
with the least degradation; at a minimum cost for labor, power and 
maintenance. They deliver to cars coals with lower ash and sulphur 
content. 


Our Testing Plant requires a full carload sample of coal for a 
thorough and complete test. All equipment is full size. 


The report of the test shows conclusively, the amount of ash in the 
coal, the proportion of the different sizes, the amount of ash in each 
size, and the possibilities in cleaning your coal. It tells you exactly 
what you can expect from your coal and how close the prepared sizes 
will come to meeting the requirements of the various markets. 


A consultation on the dry cleaning of your coal does not impose 
any obligation on you whatever. 


ROBERTS AND SCHAEFER CO. 
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There’s a lot more to building a bat- 
tery locomotive than merely putting 
a battery box and a closed controller 
on top of four wheels and two motors 
and saying to the mine foreman, “We 
built it, now you try to keep it going.” 


Jeffrey Permissible Locomotives are 
so built that every part is quickly 
accessible for inspection, cleaning or 
replacement. 


All arcing contacts are enclosed in 
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ible Locomotives 


This battery box turns at right angles to the 
track on a pivot, leaving both motors entirely 
exposed from above. The round aluminum 
cover on the controller is twenty-one inches 
in diameter. 


permissible compartments and all 
conduits are wear-resisting rubber 
hose. No metallic covering to ground 
the cables. 


Single or double gear reduction is 
built into the motors. 


Jeffrey Permissible Mining Equip- 
ment affords a safe system of mining 
for gaseous mines, with a uniform 
voltage under all operating condi- 
tions. 


YEARS OF SERVICE TO INDUSTRY 


Jeffrey-Standard 
Coal Mine 


EFFREY 


COAL MINE EQUIPMENT ‘~~ 


Equipment 
Coal Cutters 
Combination Cutter 

and Loader 
Drills 
Conveyor-Loader 
Sectiona! Conveyor 
rit Car Loaders 
Locom..tives 
Mine Fans 


Permgsit 
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de 84>, SMe ¢ 
é 74 
“>, "a, © O> 
fon, 
> 
| 

1 
| 
| 4 
| 

| 


THE MINING CONGRESS JOURNAL 


Why Mine Motormen Pre 


Mine motormen know that when 
they get a Jeffrey Permissible Battery 
Locomotive they’ll put in the whole 
shift getting out the coal instead of 
tinkering with the works. 


Triple Fuse Magazine 


Think of fuse changing, for instance. 
It takes only a second to replace a 
blown fuse on a Jeffrey! The triple 
magazine fuse swings a new fuse into 
place instantly with a turn of the wrist. 
This fuse is interlocked with the serv- 
ice plug, cutting off the current before 
the plug is pulled. The plug can’t pos- 
sibly arc. 


Large Controller Cover 


Did you ever try to get at the inside of 
a controller box that had a small cover? 
The screw cover on a Jeffrey Permis- 
sible is as big as a bushel basket, twenty- 
one inches in diameter. It’s made of 
aluminum and is light enough to be 
easily handled. Every contact point 
and finger is in full view for inspection 
or cleaning when the cover is removed. 


When you open the controller box you 
see that each contact point meets two 
heavy three-quarter inch fingers under 
plenty of pressure. On the large loco- 


New York 
Philadelphia 


Scranton, Pa. Chicago 
Pittsburgh 


Charleston, W. Va. Denver 
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motives taking fifty kilowatt hours and 
up there is a separate magnetic contact 
control and blowout switch for each 
point. This gives more contact pres- 
sure than is possible with a hand con- 
troller and the are is blown out 
quicker. 


The Jeffrey Manufacturing Company 


Birmingham 
Montreal, Canada 


Salt Lake City 


JEFFREY 


958-9 
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Heavy Steel 
Construction 


The mechanical structure on a Jeffrey 
Permissible is just as strong and prac- 
tical as the electrical equipment. The 
battery box itself is of heavy rolled 
steel, strongly riveted, and built into it 


958-99 North Fourth St., Columbus, Ohio 


Sales and Salt Lake City, 153 W. 2d South St. 
Service Stations Winchester, Ky., 122 N. Main St. 
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J effrey Permiussibles 


is a combination of features not found 
in any other locomotive. 


Geared Lid Lifters 


Geared lid lifters on the big locos make 
lid raising a one-man job. With one 
hand a man can lift the lids of the 
heaviest Jeffrey Battery Locomotive 
made. Steel rollers slide the battery 
box off onto the transfer table, and 
there is no lifting off of battery boxes 
for recharging at the end of the shift. 
The newly charged battery rolls back 
into place without using a crane or 
derrick. 


Under the ventilated bottom of the bat- 
tery box is a drip pan covering the 
entire locomotive, shedding the spilled 
acid or alkali outside. 


Saving Journal Boxes 


Another Jeffrey feature is the thrust 
bearing between the journal box and 
the end of the axle. A hardened steel 
pin in the end of the axle bears against 
the renewable steel plate in the journal 
box lid. This eliminates wear between 
wheel hub and journal box. 


Every part of a Jeffrey Permissible 
Storage Battery Locomotive is espe- 
cially designed for the job it does, even 
down to the extra capacity sand boxes. 


Pittsburgh, 606 2d Ave. 


Terre Haute, Ind., 319 Cherry St. 
Birmingham, 26 S. 20th St. 


Scranton, 122 Adams Ave. 


EQUIPMENT 
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This Power Truck Is 


Government Approved 


The storage battery system of coal 
cutting and mine haulage permits a 
wireless mine. 


Jeffrey Permissible Power Trucks 
and Storage Battery Locomotives, 
government approved, are safely 
used in gaseous mines. And they do 
more than cut out the danger of ex- 
plosion from arcing contacts. They 
also give the mining machinery a 
uniform voltage which has no “peak 
loads” to meet when production is 
heaviest. 


Safety originally started mine oper- 
ators using Jeffrey Permissible 
Power Trucks. Now other difficult 
working conditions are bringing 
still more mines to the battery 
power system. 


Jeffrey Permissible Power Trucks 
and Locomotives do away with the 
difficulty of keeping up wiring 
under a weak roof and of rail bond- 
ing over uneven bottom. 


Bulletin No. 412-B describes Jeffrey 
Permissible Power Trucks and 
Storage Battery Locomotives. 


The Jeffrey Mfg. Co., 958-99 North Fourth St., Columbus, Ohio 


Sales and 
Service Stations 


Salt Lake City, 153 W. 2d South St. 
Winchester, Ky., 122 N. Main St. 


Pittsburgh, 600 2d Ave. 
Birmingham, 26 S. 20th St. 


New York Philadelphia Scranton, Pa. Pittsburgh Chicago Charleston, W. Va. Salt Lake City Denver Montreal, Canada Birmingham 
Terre Haute, Ind., 319 Cherry St. 


Scranton, 122 Adams Ave. 
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50 YEARS OF SERVICE TO INDUSTRY 


Jeffrey-Standard 
Coal Mine 


J 


d 
Drills 
Conveyor- Loader 
Sectional Conveyor 
Pit Car Loaders 
Locomotives 
Mine Fans 


COAL MINE EQUIPMENT "~~ 


Equipment 
Coal Cutters 
Combination Cutter 

and Loader 
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Much of the most useful knowledge dis- 
seminated to the mining, quarrying and con- 
struction industries, is disseminated by The 
Explosives Engineer. Realizing this, many 
companies have sent in subscriptions for all 
their key men who ought to know about 
progress in accident prevention, new meth- 
ods of drilling, loading, and blasting, and 
matters of scientific interest in the industries 
that move materials with explosives. 


Realizing this also, many engineers, super- 

intendents, foremen, and blasters, who are 
ambitious to succeed, are subscribing to The 
Explosives Engineer in order to keep abreast 
of the latest developments in important 
phases of their business. 


WILMINGTON 


THE EXPLOSIVES ENGINEER, 
934 Delaware Trust Bldg., 
Wilmington, Delaware 


re 


will be sent to you later. 


| Do You Need Men Who Know? 
“Do You Need To Know? 


To the manager or superintendent who 
wants men who know, and to men who want 
to know, this advertisement is addressed. 


The Explosives Engineer is edited for men 
who want to know how the other fellow 
solves the problems he is facing. It contains 
numerous authoritative articles by the men 
who are actually engaged in important ca- 
pacities, by successful firms. You can’t keep 
up-to-the-minute without this publication. 


If you are an employer, you can increase the 
efficiency of your employees by placing The 
Explosives Engineer before those men who 
can benefit by reading it. If you are an em- 
ployee, you can make yourself more valu- 
able to your employers by studying The Ex- 


plosives Engineer. 


It will cost less than three cents a month 
for each subscription. For free sample copies 
cut the coupon below now, and mail it with 
your list of names, at once. 


THE EXPLOSIVES ENGINEER 
Published Monthly 


DELAWARE 


Send This Coupon with Your List to Receive Free Sample Copies 


SUBSCRIPTION RATES 


United States —3 yrs. $1.00 1 yr. 50c 
Other Countries—3 yrs. - 2.00 lyr. $1.00 


Please send a free sample copy of The Explosives Engineer to each name on the list that accompanies this coupon. 


P.S. Check the names of the men on your list for whom subscriptions are desired so that they will not miss the 
next issue and specify whether three-year or one-year subscriptions are preferred. A bill forthe proper amount 


9 
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Smaller 
lighting bills 


Lighting is a significant factor in the cost of 
mine operation. Men work better and faster in 
bright surroundings. Carbide light reduces the 
number of delays due to darkness, and does it 
at small cost. 


Carbide gas equipment requires compara- 
tively small installation expense. The cost of 
a good carbide lamp is insignificant. And the 
only operating expense is the carbide itself, 
which amounts to a few cents a day. 


Union Carbide contributes to economical 
mine lighting. Its purity means bright working 
conditions. Its high gas yield is what makes 
smaller lighting bills. 


UNION CARBIDE SALES COMPANY ) 


Unit of Union Carbide and Carbon Corporation 
Carbide and Carbon Building 30 East 42d Street 
NEW YORK CITY 


PEOPLES GAS BUILDING BALFOUR BUILDING 
CHICAGO, ILL. SAN FRANCISCO, CAL. 


Union Carbide Warehouses in 190 Cities 
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“Blue Center Steel 


Wire Rope because of its 
inherent quality, will withstand to the 
greatest extent sudden shocks, 
vibration, abrasion and fatique. For 
these reasons it is the most econom- 


ical rope to buy for severe con- 
ditions. 


A Trial of “Blue Center” on your 
heavy-duty work will convince you 
of the truth of this statement. Made 
in standard sizes and constructions, 
“Blue Center" is also made in special 
constructions to fit your particular 
requirements. Our Engineering 
partment will gladly advise you as 
to your needs. 


John A. Roebling'’s Sons Co. 
Trenton, N. J. 
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Distinguishing 
Features 


These distinctive features as- 
long life, safety,. power 
and easy operation to the 
Vulcan Storage Loce- 
inotive. 


Levers 


By means of equalizing levers, 
links and bell cranks the inner 

_ ends of the springs are con- 
nected. Thus the same equal- - 
ization of pressure on the jour- 
nals, as secured for the Vulcan 
Trolley and Steam Locomo- 
tives, has been made possible 
for the Vulcan Storage Battery 

Locomotive. 


Worm-Gear Drive 


i. By means of a segmented shait, 
flexible couplings and worm 


gearing, motion is transmitted 
from the single’motor to the 
driving axles. Thus is utilized 
a type of. drive the utility of 


| . which has been proven in 
motor trucks, tractors, etc. 


Self-Locking Brake 
quick-acting, self-locking 


brake, similar to that of the 
Ford automobile, makes sud- 
j “den stops a simple operation 

for the driver. Throwing a .- 


Jever, which actuates cam, 


through a half circle, applies _ 


or releases the brake. 


Bar Frame 


Maximum strength, minimum 
weight and ample ventilation 
are secured by the cast-steel 


arames on each side of the. 


| ‘Vatican Products 


‘and Steam 
Lacomotives, 
, Gasoline, Electric 
Kilas, Dryers, Coolers and 
Roasters 
Fairchild Double-Discharge 
Ball Mill 
Mine Ventilating Fans 
‘Cages and Skips 
Sheave Wheels 
Corliss. Engines 
Coal Crushers 
Gray Iron Castings 
Open Hearth Steel Castings 
Gears, Moulded and Cut Teeth 
. Special Machinery 
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CRANBERRY CREEK 
COAL COMPANY. 


The worm drive assures 
ease and speed 


The worm drive of the Vulcan Storage Battery 
Locomotive assures ease of operation, speed and 
low power costs. This drive transmits power 
from the single driving motor to the driving 
axles. 


Chains and sprockets are eliminated and a great 
reduction of wear and tear on the driving 
mechanism results. Time wasted while the ma- 
chine is laid up for repairs is as much an expense 
as actual parts. Consequently, this worm-gear 
driving mechanism will render a material saving 
in maintenance costs as well. 


Look over the features listed on this page and 
send for the complete story. 


VULCAN IRON WORKS 
WILKES-BARRE, PA. 


Established 1849 Chicago 


New York: 
McCormick Bldg. 


50 Church St. 


LICIA\N 


LOCOMOTIVES 


July, 
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| INCREASE SAFETY AND SPEED UP PRODUCTION AT THE SAME TIME 


This is an inconsistent proposition unless Canton Automatics are employed 


CANTON AUTOMATIC MINE DOORS 


Opens automatically when 
trip approaches. Closes 
automatically after trip has 
passed. 
NO TRIP TOO FAST 
NO LOST AIR 


Removes labor from this 
operation. Controls the air. 
Prevents explosions. A 
BIG SAFETY FACTOR. 
At 50 cents a day it does 
better work than any trap- 
per costing from $2.00 to 
$7.00 per day. 

OVER 5000 IN USE 
CAN BE LEASED OR 
PURCHASED 
SURE TO OPEN WRITE US TODAY 


T 


SURE TO CLOSE 


CANTON AUTOMATIC SWITCH THROWERS 


SAVES LIVES 
SPEEDS HAULAGE 


SAVES MONEY 


Latches are thrown by the < 
motor driver accurately and posi- 

tively while the trip is travelling as 

fast as it can hold to rails. No switchman 
required. Motor driver does not leave his seat 

on locomotive. Saves its cost in the reduction of 
power. Ask us to explain HOW. Installed as an auto- 
; matic DE-RAIL it will save many times its cost every time 
IT CATCHES RUN-A-WAY CARS OR TRIP. 

It does catch and derail them. Ask us HOW 


This device would have 
saved Monongah Mine 
with 361 lives, and others 
since then. 


CANTON AUTOMATIC SIGNALS 


Replaces flagmen and telephoning. Avoids stopping trips for flag- 
ging or telephoning. Holds all trips in safety until track is clear. 
Permits trips to go—as soon as they secure the right of way. 
Through saving of time one or more trips per 
shift can be made with the same equipment 
a and with less labor. With Automatic Signals, 
: ey Switch Throwers and Doors there is no occa- 
“4 sion for trip to stop between face and shaft 
when track is clear. Ask us HOW. PRE- 
VENTS COLLISIONS. SAVES LIVES. 


Auto-Ke-Pupse 


MERICAN MINE DOOR COMPANY AUTO SAVING 
3 er Ave. w~ Canton, Ohio SAFETY EQUIPMENT 


SIGNAL BOX 
To interested officials writing for information, if Mining Congress Journal is mentioned 


we will send a leather key purse for carrying your auto keys. 


MATI 
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Be Sure You Select the 


GATHERING LOCOMOTIVE 
that will BEST Serve Your Mine! 


THERE ARE 3 DISTINCT TYPES— 


1. Single Motor— 


ze—21-in. Deck Height 4, 5 and 6-ton Sizes 


4-ton Si 
5-ton Size—24-in. Deck Height 27-in. Wheelbase 


1 Large Motor Geared to All Four Wheels 
2. Two-Motor— 


4, 6 and 8-ton Sizes—Open or Enclosed Electrical Parts : 
Standard Motored or Overmotored—Standard Speed or Slow Speed 


3. Storage Battery— 


CORPORATION 


Single Motor—2, 4 and 5-ton Chassis Two Motor—3, 4 and 6-ton Chassis 


HAVE YOU CONSIDERED EACH TYPEP 


Builders of Mine Locomotives for 35 Years. 
(50) 


MAN 
COMPANY 

HALSTED ST. a 4a 

CHICAGO --- ILL. 


G Locomotives - Loaders - Coal Cutters 
PITTSBURGH — CHARLESTON, W.VA.- HUNTINGTON, W.VA- CINCINNATI - BIRMINGHAM - ST.LOUIS - DENVER - PRICE ,UTAH 


14 
—- 
= 
| 
| 


July, 1927 THE MINING CONGRESS JOURNAL 15 


GIVE YOUR DRILLS A CHANCE 
to pay bigger dividends 


“LEYNER”NO.50 SHARPENER 


Sharp Steels Increase 
Drilling Speed 20 to 40% 


The “Jackhamer™ Drill is the miner's best friend. This 
“IRLP” SHANK and BIT PUNCH lightweight, powerful, economical drill has made it possible for 
the miner to double and even triple his production. 


Why hamper these little iron giants in their effort to increase 
production and profits? Give them machine-made bits—sharp 
and perfectly formed—and let them have a chance to give you 
100% service. 


‘“Leyner’’ Sharpeners make bits that are uniform in gauge. 
The ““Leyner’” is made in several sizes—one to care for the 
steels of a small mine using a few drills, and others for the large 
mine with hundreds of drills. I-R Oil Furnaces are also made 
in two sizes. 

It will pay you to investigate 


IR" NO.25 OIL FURNACE INGERSOLL-RAND COMPANY 11 BROADWAY, NEW YORK CITY 
Offices in principal cities the world over 
FOR CANADA REFER—CANADIAN INGERSOLL-RAND CO., LIMITED 
260 ST. JAMES STREET, MONTREAL, QUEBEC 


136-LDS 


Ingersoll-Rand 
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YARMOR-- 
FLOTO-- 
TAROL 


Besides YARMOR—the highest grade 
steam-distilled pine oil for frothing pur- | 
poses—we make Floto, which is often used 
as a frothing re-agent in cleaning-circuits. 
There also is Tarol, a small quantity of which ; 
will toughen a brittle froth to the proper f 
consistency. Write for a free copy of “Her- 
cules Flotation Oils.” 


HERCULES POWDER,COMPANY 


(INCORPORATED) 


962 Market Street, Wilmington, Delaware 


ALLENTOWN, PA. Sales Offices: POTTSVILLE, PA. 
BIRMINGHAM DULUTH LOUISVILLE ST. LOUIS 
BUFFALO HAZLETON, PA. NEW YORK CITY SALT LAKE CITY 
CHATTANOOGA HUNTINGTON, W. VA. NORRISTOWN, PA. SAN FRANCISCO 
CHICAGO JOPLIN, MO. PITTSBURG, KAN. WILKES-BARRE 
DENVER LOS ANGELES PITTSBURGH WILMINGTON, DEL. 


Canadian Sales Agents 
CANADIAN EXPLOSIVES, LTD., MONTREAL 
CANADIAN-GIANT, LTD., VANCOUVER 


| 
| 
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oo life of any piece of machinery depends upon the lubrication it re- 
ceives. Everybody knows that if a machine is run without oil or grease 
it will soon wear out. But many people do not seem to realize that friction 
still exists, though in a lessened degree, even when the machine is thor- 
oughly lubricated. 


No lubricant can do away with friction entirely. The best that it can do 
is to reduce the friction to the least possible amount. The degree to which 
friction is reduced depends upon the quality of the lubricant and its suit- 
ability to the bearings on which it is used. 


That is the reason why “just any oil or grease” will not give satisfactory 
results. A low quality oil, or an oil which is not of the correct viscosity for 
the bearings on which it is used, will still permit enough friction to develop 
to cause premature wear. 


Standard Oils and Greases 


are lubricants of the highest quality, and are made in grades to suit the requirements 
of all industrial machinery in use today. When used in the correct grades they reduce 
friction to the minimum, prevent premature wear and reduce depreciation and re- 
pair costs. 


To make sure that you get the right grades for your machinery, ask for a survey of 
your plant by one of our lubrication engineers. A letter or phone call to our nearest 
branch will bring one of our experts to examine your machinery and recommend the 
correct grades. No charge is made for this service. 


STANDARD OIL COMPANY 


(Indiana) 


910 South Michigan Avenue 


Chicago, Illinois 
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SAFETY FIRST 


SAFETY 


in your Mine de- 
pends upon your 


VENTILATION. 
This depends upon 


the application of 
the FAN to 

the MINE as 
well as 
dependability of 
the FAN. 


This 3. ft. ROBINSON FAN has been operating at the Ronco Mine'of the H.C. Frick Coke 
Company twenty-four hours per day since March, 1905, 22 yearsicontinuous service 


ROBINSON 


ZELIENOPLE Ventilating CO. PENNSYLVANIA 


ALLIS - CHALMERS 


can offer 
complete 
| motor- 
driven 
| units with 
undivided 
responsi- 
bility of 
| one manufac- 


ROBINSON 
FANS 


are built to 
suit your 
MINE and are 
constructed 

to operate 
without 
mechanical 
trouble. 


_fULIS: CHALMERS MANUFACTURING COMPANY 
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S broad as the mining industry is the 
preference for cars that roll on Timken 
Bearings. In all the coal and ore districts, 
in all types of cars, Timken-equipped journals 
are today the standard of economy. 


Labor is saved, both in shouldering and 
lubricating these highly friction-free cars. 
These items alone make Timken Bearings 
the best kind of an investment. 


Timkens produce their biggest yield in in- 
creased tonnage—more load per car— more 
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More Load—More Trips 
—More Miles 


TIMKEN-EQUIPPED OGDEN CARS IN USE AT SWEET MINE, GORDON CREEK, UTAH 


cars per horsepower—more miles per car. 
Timken Bearings keep cars at work, by over- 
coming the wear of friction, thrust, shock 
and radial load. The simple, compact, grease- 
tight Timken mountings are permanently 
wear-proofed by Timken tapered construc- 
tion, Timken POSITIVELY ALIGNED ROLLS 
and Timken-made electric steel. 


Ogden Iron Works, of Ogden, Utah, is one 
of the progressive manufacturers who can 
give you the low-cost, high-capacity records 
of Timken-equipped cars. 


THE TIMKEN ROLLER BEARING CO., CANTON, OHIO 


TIMKEN 


Tapered 


ROLLER BEARINGS 
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you had a fleet of Permissible 
Gathering Locomotives which 
were considered first class; 


they averaged about 45 to 50 
cars per battery discharge and 
gathered 70 to 80 cars per day; 


you had to change batteries on 
each Locomotive every day and 
sometimes twice a day; 


an ATLAS man told you that an 
ATLAS PERMISSIBLE LOCO- 
MOTIVE could get 115 cars with 
one battery discharge would 
you believe it? 


Probably not, but the Mine Records show it is 
being done, and it can be done in your Mine. 
Ask us to prove it, or ask R. E. Silvati, Gen. 
, Pond Creek Pocahontas Coal Co., at 
W. Va. 


The Atlas Car & Mts. Co. 


1140 Ivanhoe Road 
Cleveland, Ohio 


AE 


20 July, 1927 
| 

| | 


July, 1927 


THE MINING CONGRESS JOURNAL 


Several changes in design have been made in 
Carnegie Mine Tie Sections M19 and M 26, 
whereby, through better distribution of metal, the 
new sections have greater strength without in- 
crease in weight, and now afford greater resistance 
to cross breaking. The broader foot, together 
with the wide bearing surface and center groove, 
tend to prevent the tie from sinking into soft 
bottom. 


The outside fastening has also been redesigned 
so that the flange of the rail will abut against an 
abrupt face of the clip. This will eliminate any 
tendency of the rail pushing under the clip. The 
new clip acts as a positive stop to the base of the 
rail. 


These changes are prompted by the desire to 
‘\ keep Carnegie products well in advance in their 
respective fields. 


Carnegie Mine Ties are made of copper steel. 
Wood ties soon rot. Ordinary steel ties rust. But 
the copper content of Carnegie Ties greatly 
retards corrosion. 


New A copy of our catalogue— 
‘Steel Cross Ties’’— 
is yours on request 


CARNEGIE STEEL COMPANY 


General Offices - Carnegie Building - 434 Fifth Avenue 
PITTSBURGH PENNSYLVANIA. 


is 

yo" em” 

cent 

| | fe CARNEGIE | | 

| Steel Mine Ties | | 
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CONVEYOR 


An Eickhoff Roller Jig- 
ging Conveyor in a 26-in. 
seam near Townley, Ala. 


—E specially in thin seams 


In seam thicknesses of two feet or twenty, savings are certain to accom- 
pany the use of Eickhoff Conveyors. Particularly in thin seams, where the 
Eickhoff obtains profits under otherwise prohibitive operating conditions. 


Numerous American operators have already learned, through their own 
experience, that no other means of loading and transporting materials from 
face to mine cars is comparable to the production attained with Eickhoff 
Conveyors. 


Adaptable to any system of mining and to any seam condition, Eickhoff 
Conveyors and Automatic Duck Bill Loading Attachments have given a 
phenomenal account of themselves since their introduction on this continent. 


Fully descriptive booklet on request 


Sole American Agents: 


CONVEYOR SALES CO., Inc. 


299 Broadway, New York, N. Y. 


SALES REPRESENTATIVES IN 


SCRANTON, PA. CHICAGO, ILL. BIRMINGHAM, ALA. 
PITTSBURGH, PA. SALT LAKE CITY, UTAH KNOXVILLE, TENN. 
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THE BUREAU OF MINES recently issued some 
startling, if somewhat misleading, figures in regard to 
the loss of life in mineral pro- 
duction. The opening state- 
THE RECORD OF ment of the release points out 


MOVEMENT PI 


lost in the coal mines, and 14 
in the metal mines of the 
country.’’ Statistics of the 
bureau show that the fatality rate for the mining in- 
dustry has been steadily climbing during the last 10- 
year period. For the period beginning in 1907 and 
ending in 1916, statistics show a decrease from 6.78 per 
million tons of coal produced to 3.77, but for the 10- 
year period following, the average loss ratio is 3.92. 
In this issue are a number of articles from both metal 
and coal operators concerning the methods employed to 
decrease mine accidents. The results obtained by these 
individual companies are gratifying, and show conclu- 
sively that accidents may be greatly decreased. If the 
entire mining industry would devote the energy to its 
accident problem that many individual companies are 
devoting, the next 10-year period would show a gratify- 
ing decrease in mine accidents. Each of these articles 
points out the necessity to stimulate the individual worker 
to special interest in his own safety record ; that it is very 
largely an individual problem. Some of the companies 
have aroused this interest through awarding prizes for 
the best safety record, others by inaugurating plans of 
competition and arousing the sporting instinct of the 
worker, and still others by drastic discipline, such as a 
five-day lay-off without pay. Whatever the plan, what- 
ever the avenue of approach, the real goal has been the 
awakening in the individual worker of a responsibility 
for his own as well as his fellow-worker’s safety. 

When we consider all of the agencies studying the 
problem of elimination of mine accidents, better results 
should be expected than those announced by the bureau. 
There are something like 25 organizations specifically 
studying mine safety problems. With the record of 
past achievement before them, they should all be con- 
vineed that something is lacking. That something, we 
believe, is lack of coordination. Each agency has been 
working separately, when a consolidation of activities. 
ideas and resources, would bring about a vastly different 
situation. The Mine Safety Movement—‘‘Safety First’’ 
—needs a Moses. A Moses in whom the industry has 
faith; a Moses who ean develop the same spirit of coop- 
eration, the same sense of individual responsibility 
among the company units of the industry, that the 
various individual companies have developed in their 
personnel. We do not attempt to say what or who that 
Moses shall be. But if the facilities are not already 
available, they should be created, and every agency now 
devoting its time to mine safety problems should coop- 
erate, should make it possible to ascertain the most re- 


liable statisties and should make available to every min- 
ing company in the United States ideas for safety that 
have been successful at different properties. 

Safety organizations such as those maintained by the 
New River Company, The Chicago, Wilmington & 
Franklin, The Utah Copper, The Old Dominion Com- 
pany, The Phelps Dodge Corporation, to mention but 
a few, are well worth the emulation of the mining in- 
dustry. Every coal mine operator, every metal mine 
operator should know of the results being obtained 
by individual companies, and how these results are 
achieved. 

We urge again renewed activity in behalf of Mine 
Safety to the end that the next ten-year period may cor- 
respond more favorably with the period from 1907 to 
1916. 


A GOAL OF AMERICAN INDUSTRY has been 
‘‘Friendly Relations between Capital and Labor.’’ 
Many avenues have been tried 
by all branches of industry 
to arrive at the most happy 
solution of their problem. Re- 
cent statistics on one avenue 
of approach are interesting. 
Aceording to the United 
States Chamber of Commerce, 
although employe representation in industry was vir- 
tually unknown before the World War, in 1926 there 
were 1,369,078 workers in the United States under em- 
ploye representation, operating under more than 900 
Works Councils in about 432 separate companies. 

Various companies in the mining industry have es- 
tablished employe representation plans. One of the best 
known of these is that of the Phelps Dodge Corpora- 
tion. And there are many others. 

But whether it be because of employe representation, 
company unions, stock ownership, or any one of a num- 
ber of equally meritorious plans, it is a fact that the 
mutual interest of management and of employe in the 
sueecess of their industry is growing steadily. 

Mass production, great units of industry, remote con- 
taet and control of management, make the problem a 
most diffieult one. These inherent difficulties are being 
met through wise choice in executives in immediate 
charge of operating plants. The company that has 
chosen its executives from president to foreman with a 
weather eye to developing the most satisfactory labor 
conditions, is indeed a company to be congratulated. 

With labor relations, as with safety, as with friend- 
shin, it is the human equation, the personal contact that 
bridges the chasm of discontent. One mining company 
has operated its properties for 24 years without one 
day’s close-down on account of labor troubles! It did 
it through employe representation, which is but another 
name for personal contact. 


THE GOAL OF 
INDUSTRY 
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ALTHOUGH THE LAST CALIFORNIA LEGIS- 
LATURE defeated a meritorious proposal which would 
have made possible, under 
certain conditions, the re- 
sumption of hydraulic min- 


HYDRAULIC ing in loealities where pres- 
mare ING ent restrictive laws make this 
ESSENTIAL 


form of mining impossible, it 
is believed that California 
will very soon see the urgent 
need for this or similar legislation. This potentially 
great industry of California, which, during the early 
history of the State, contributed many hundreds of 
million dollars of gold to the wealth of the Nation and 
the world, and which provided the basie improvements 
that now form a part of the large irrigation and power 
projects of the State, is held under a legislative ban, 
made effective approximately forty years ago, that 
should be removed. The hydraulic mines should be 
given a new lease of life. 

The principal opposition to legislative relief for the 
hydraulic miners comes from the agricultural interests. 
However, the proposed legislation was designed to pro- 
tect the farmers against damage from floods and all 
forms of debris. Its proponents believed that it would 
give ample protection, and also that the resumption of 
hydraulic mining would be of great value to the farmers 
as a stimulant of local markets for their products as 
well as a measure of great economic importance to the 
State. 

The State Mineralogist reported recently that within 
the boundaries of one county there are over 200 linear 
miles of lava-capped gravel channels that have never 
been prospected. It is said that where such gravel 
channels have been worked they have produced from 
five hundred thousand dollars to five million dollars per 
mile. It is estimated that six other counties each have 
the same amount to be worked, and that another county 
has about three times the amount of the first. It has 
been estimated conservatively that about six hundred 
million dollars in gold ean be recovered by hydraulic 
mining. 

The defeated plan contemplated the building of dams 
to restrain the tailings from the hydraulic mines, and 
hold back the debris from the quartz and all other forms 
of mining as well as the natural erosion caused by the 
winter storms, and to provide storage basins for flood 
waters which would provide extra water for the water- 
ways in dry seasons. The dams could also be utilized 
for hydro-electric power development. The resumption 
of hydraulic mining under such a plan would unques- 
tionably help the farmers of California. To continue 
the ban against it involves a great economic loss. 

The hydraulic miners should not become discouraged. 
They should consider the recent setback as merely a 
temporary defeat. They should continue the campaign 
to educate the farmers and people of California to see 
the great advantages to be gained by the resumption of 
hydraulic mining, and without doubt they will achieve 
success at the next session of the State Legislature. 
The benefits to be derived from such legislation are so 
evident to those who understand the situation that no 
serious difficulty should be eneountered in convincing 
the agricultural interests that the measure not only is 
sound but is absolutely necessary to attain the highest 
degree of prosperity in the State of California. 
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INCREASING IMMIGRATION of Mexicans to sup- 
ply the demand for labor in this country, which for- 
merly was supplied by immi- 
grants from Europe who are 
now restricted as to number 

IMMIGRATION by the immigration quota 

RESTRICTIONS law, has come to be consid- 

ered as one of the most im- 

— —_.__ portant problems with which 

the Federal Government has 

to deal. An order recently was issued by the Acting 

Commissioner General of Immigration reclassifying 

aliens from contiguous foreign countries who enter the 

United States to work or seek work. It is provided in 

the order that such aliens coming from Canada, New- 

foundland, Mexico, Cuba, Central America and South 

America, hereafter will be considered as belonging to 

the ‘‘immigrant’’ class deseribed in the immigration 

law of 1924. These aliens are given until November 1, 
1927, to obtain immigration visas. 

The number of natives of Mexico resident in the 
United States increased from 78,000 in 1890 to nearly 
600,000 in 1920. The number admitted from Mexico 
now averages about 50,000 annually, which number 
almost equals the combined quota allotments of Great 
Britain, of Northern Ireland, Sweden, Denmark and 
Italy. They can not be assimilated by our communities, 
but they have congregated in numerous colonies through- 
out the southwestern states, and considerable numbers 
are found in all of the larger cities of the middle west 
and a few even as far east as eastern Pennsylvania. 

The situation is extremely serious from an economic 
standpoint. The restriction is certain to impose an un- 
due hardship upon the agricultural and other industries 
of the southwest, and also industries which depend upon 
labor from Canada to operate farms and factories along 
the Canadian border. Unless some plan can be worked 
out whereby the inereasing demand for labor in this 
country can be supplied from outside sources, the nor- 
mal expansion of American industry and business will 
be seriously retarded. The situation is most acute in 
the border states where it is absolutely necessary to 
secure Mexican labor during the periods when the crops 
are harvested and extra labor is necessary. Those who 
oppose having Mexicans come into this country because 
of the fear that they will spread into northern and 
eastern sections where they are not understood and do 
not mix with the rest of the population should look at 
the matter from the viewpoint of the prosperity and 
economie welfare of their southern neighbors, and allow 
Mexicans to enter under proper control and restrictions. 

The administration and Congress should deal with 
this matter as a problem entirely distinct and separate 
from the general question of immigration. It is a mat- 
ter which should not be acted upon hastily; especially 
as it undoubtedly involves the probability of curtail- 
ment or suspension of production in both agriculture 
and mining in the border states, if the restriction im- 
posed in the order of the Acting Commissioner General 
of Immigration is rigidly enforced. 

With respect to the effect of the ruling upon Canadian 
residents entering the United States, it has been stated 
on behalf of the President, that he understands that 
the chief desire of the Department of Labor is to keep 
the immigration laws from being circumvented by aliens 
coming to Canada, who are then naturalized and claim 
a right to enter the United States to work. 
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STATISTICIANS have been sharpening their pencils 
of late. They have arrived at the astounding facts that 
our national wealth now 
reaches the vast sum of $400,- 
000,000,000, and is increasing 
at the rate of approximately 
$15,000,000,000 yearly. They 
have also estimated that the 
United States, with 6 percent 
of the world’s population, is 
now producing and consuming more than 50 percent of 
the output of the entire world; also that the income of 
the American people in 1926 amounted to $89,682,000,- 
000, which shows an increase of 45 percent over their 
earnings in 1921. The present income shows a purchas- 
ing power which has never before been equalled. 

The British Industrial Commission, which recently 
visited the United States, upon its return home selected 
13 major reasons, which in their opinion were respon- 
sible for this situation. They are as follows: immense 
natural resources; adaptability to changing conditions; 
mass production; trusts; machinery; cheap electric 
power; huge domestic market unhampered by internal 
tariffs; intelligent standardization and simplification of 
design; concentration of manufacture; prohibition; in- 
stallment buying; friendly relations between capital 
and labor; and protective tariff. 

On most of the points We are in agreement. We have 
remarkable resources in coal, iron, lead, zine, copper 
and other metals. We have specialized in mass produc- 
tion, largely because of our rapidly diminishing labor- 
class. Machinery was essential to replace high priced 
labor. Cheap power was essential to mass production. 
Our huge domestic market is somewhat of a delusion 
and beset with many drawbacks not noted by our dis- 
tinguished visitors. In England they are not faced 
with transportation of material over long distances to 
mention one flaw. Also, we produce considerably more 
than we consume. The standardization movement is 
just beginning to take hold in America. It developed 
simultaneously with the trade organization. So far as 
the mining industry is concerned with this item of sue- 
cess, it is in the forward van in pushing simplification 
and standardization of methods of production. Friendly 
relations between capital and labor is a thing that this 
country is striving manfully for. The mining industry 
is also a leader in this movement, with some degree of 
suecess. The protective tariff is unquestionably of value 
to the producer of raw material. We have no quarrel 
with the British for adding it to the list of things that 
have brought about American prosperity. Nothing very 
helpful can be arrived at from the commission’s report. 
They give us no constructive criticism, nothing but an 
incentive to continue as we are, although their report 
was not intended as especially friendly. Invention, 
technical research, skill and organization are behind the 
story of our industrial progress. We pay the highest 
wages in the world, which has made possible greater 
advantages for the earners, who spend a great part of 
their earnings as consumers of their own product. The 
growing tendency toward thrift, investment in stocks, 
development of new enterprises on the part of our 
workers means increasing business activity by the widen- 
ing of our domestic markets. 

While the statisticians still sharpen their pencils for 
greater activity, and European nations send delega 
tions to investigate our methods, American industry. 
American genius, and American brains will continue to 
lead the world. 


THE RESULT OF 
AMERICAN 
GENIUS 
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ACCORDING TO STATISTICS just released, the 
week ending June 11, was one of outstanding imerease 


in production for the bitumi- 

— nous coal industry since the 

suspension began April 1. 

The industry produced 8,522,- 

000 tons for that week. This 

brings production a_ trifle 

—— above the record for the first 
five weeks of the strike. 

At the beginning of the strike the Government esti- 
mated that there was in stock, approximately 75,000,000 
tons. There are no statistics to show how rapidly stocks 
are being depleted, although it has been conservatively 
estimated that it is at the rate of a million tons per week. 
At that rate it will take 75 weeks to exhaust the supply, 
if present rate of consumption continues. 


THE COAL 
SITUATION 


According to statistics on last year’s production and 
consumption as given by the Bureau of Mines, consump- 
tion averaged approximately 8,000,000 tons per week. 
By adding together all possible figures of consumption 
and production, it is shown that the demand is some- 
thing like a million tons per week in excess of present 
production, which ean easily be taken care of through 
stocks already available. The strike is still very much 
in evidenee so far as talk is concerned, with no intima- 
tion as to final settlement. But when held up to the 
light for analysis, it isn’t so much of a strike after all. 

The miners’ union undoubtedly is hoping for and ex- 
pecting a threatened shortage in the supply of coal, and 
that this will oceur at a time when householders gener- 
ally put in their winter’s stock of fuel. The union 
leaders realize that unless consumers can be stampeded 
by fear of a shortage and the possibility of high prices, 
little headway can be made in their bid for publie sup- 
port for their demands for higher wages, and what not, 
and for their legislative schemes. But it does not appear 
that their hopes and expectations will be realized. Con- 
ditions point the other way. And, if this is true, the 
financial loss to the workers as well as loss of morale and 
confidence in the union organization, is apt to be far 
greater than any possible advantage the union may ulti- 
mately gain by continuing the strike. 

In Illinois and Indiana the certificate laws, which pro- 
vide that no person ean be employed to work in the 
mines until he has seeured a state certificate, give the 
union practical domination of employment. The union 
controls the issuance of these certificates through the 
local boards appointed for this purpose which are made 
up of members of the union. Thus, the operators can 
not employ, and no one may accept employment, for 
work in the mines without the union’s consent, and such 
control enables the union to wield a powerful bludgeon 
in dealing with the operators, and to negotiate on prac- 
tically their own terms, if the operators will negotiate 
at all. 

It is almost unbelievable that the people of any free 
demoeraey, such as ours, would sanction such legisla- 
tion. Not one person in a thousand would knowingly 
submit to a plan which denied him the right to employ 
whom he desired and the right to discharge for cause 
when he pleased. Yet the people of Illinois and Indiana, 
through their legislatures have caused this to be done 
to the coal industry, when few, if any, of them would 
consent to such laws for themselves. Of course, if the 
administration of the certificate laws were not controlled 
by the union, but by unbiased and impartial boards, free 
from either union or operator influence, the situation 
might not be so bad. 
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Issuance of certificates to miners is not the only factor 
affecting coal mining in which union control is almost 
absolute. The use of machinery for loading and for 
other means in the treating and handling of coal, is con- 
trolled more directly by the union than by the opera- 
tors. An operator may not adopt and install any new 
mechanical improvement or device for the purpose of 
lowering cost of production or otherwise making his 
operation more efficient, without running the risk of 
having his workers walk out on orders from the union. 
Thus, progress in some parts of the coal industry can 
not go forward without union approval. 

The public has not understood or appreciated the 
situation in which these coal operators have been placed. 
Facts have been kept submerged under tidal waves of 
misleading propaganda, and it is only during the last 
two or three years that the true condition of affairs has 
been brought to the surface where the public could begin 
to see the underlying and fundamental causes for the 
frequent controversies and tie-ups that jeopardize the 
Nation’s fuel supply. Wherever and whenever workers 
are permitted to dictate to their employers the terms 
and conditions of their employment, and policies affect- 
ing their employers’ business, there must be trouble. 
And the public can now see that the coal operators have 
just grounds for their attitude toward the strikers. 

The situation will right itself whenever necessity 
forces the miners to negotiate locally with the operators 
on a fair and equal basis, with due regard to the con- 
ditions that the operators are compelled to meet by 
reason of their location with respect to markets or by 
reason of factors affecting cost of production. As soon 
as it is clear to the mine workers that there is to be no 
Federal legislation to compel the operators to accede 
to their demands, the problem of both parties to the 
controversy getting together and reaching a mutual 
agreement will be considerably simplified. In the mean- 
. time, the country will not be without coal. There will 
be an ample supply for all necessities. 


THE AMERICAN MINING CONGRESS was one of 
the original sponsors for the rock dusting code, designed 
to lessen the hazard of explo- 
sions in coal mines. In the 
development of this code it 
was specifically stated that it 
was in no sense compulsory. 
It was merely a recommenda- 
tion of something as a pre- 
cautionary measure, which 
those sponsoring it found, upon investigation, to be 
worthy of the serious consideration of the industry. 

Many companies have adopted the recommendations, 
accepted the advice, and have dusted their mines. Un- 
doubtedly serious explosions have been prevented by 
this voluntary action on the part of the industry and as 
the facts find their way into the hands of operating 
men many other companies will adopt this precaution 
against accidents from dust explosions. Within a com- 
paratively short time it is safe to say that every poten- 
tially dangerous coal mine will be treated with the rock- 
dust remedy. It isn’t a cure-all, but it has in a suffi- 
cient number of cases so demonstrated its worth as to 
need no further vindication. 

It is true that since the code has become available, 
it has been the basis for legislation and several states 
now have compulsory rock dusting laws. The mining 
industry does not need compulsory legislation to com- 
pel it to adopt rock-dusting or any other safety code. 
It is human nature to rebel at compulsory measures. 


COMPULSORY 
ROCK DUSTING 
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Mining is a gigantic industry, and moves slowly in 
adopting any new idea, but given time, it will work 
out solutions to all its problems, without the aid of the 
State Legislatures, or Congress, particularly when the 
thing advocated has demonstrated its efficiency. 

Mine safety is an individual problem. Individual 
companies must solve it. They can hasten the day of 
decrease in accident toll by rock dusting their mines, 
by adopting every safety precaution, and by instilling 
in each workman a genuine desire to make the safety 
record of his company something to be talked about. 
All the legislation in the world will not produce that re- 
sult. The vindication of rock dusting as a safety meas- 
ure is not a thing that ‘‘legislature everywhere would 
do well to note, taking appropriate action,’’ as recently 
advocated by our esteemed contemporary—Coal Age. 
Rock dusting is but one precaution and its application 
alone will not prevent accidents. Safety can not be 
legislated. Its price is continual vigilance, and the big- 
gest factor is the minimizing of the human equation. 


OFFICIALS OF THE TREASURY, the Ways and 
Means Committee of the House, and the Finance Com- 
mittee of the Senate, in their 
public statements, show abso- 

lute unanimity in the belief 
ae that corporation taxes should 

REDUCTION be reduced at the next session 
of Congress. The most recent 
statement was issued by 
Chairman Green of the Ways 
and Means Committee upon his return to Washington 
after several weeks’ absence in the West. He stated 
that the corporation tax not having been reduced to 
correspond with the other taxes, would seem to be out 
of line and to have strong claims for consideration. 

It is pointed out in his statement that the deficiency 
appropriation bill, the matter of flood relief, and some 
other items of large expense, which will have to be ap- 
proved by the next Congress, may wipe out any surplus 
for the fiscal year 1928, and therefore in making up the 
revenue laws Congress must look even beyond that 
period. It is also pointed out that every 1 percent of 
reduction in the corporation tax will take off nearly 100 
million dollars, and this reduction could not go very far 
without absorbing any surplus that is likely to exist. 

Under the 1926 Act, the corporation tax is 1314 per- 
cent as compared with a 5 percent individual normal tax, 
or a differential against the corporation of 814 percent. 
Admitting that 1 percent of the present corporation tax 
is in lieu of the capital stock tax, assumed to be levied 
upon the corporation because of its exercise of powers 
as a corporation, there is still a differential of 714 per- 
cent against the corporation. Taking into account the 
effect of the existing corporation rate upon individual 
stockholders, the stockholder who is subject only to 114 
or 3 percent tax under the 1926 Act, has had any income 
receivable by him as dividends diminished by the 1314 
percent corporation rate, making a differential against 
him of 12 percent or 1014 percent, respectively, as com- 
pared with other individual taxpayers in the same in- 
come class. 

If the corporation rate is reduced it is not believed 
that the change will materially affect the revenue re- 
eeipts. It is believed that such a reduction will result 
in the stimulation of business and that the same effects 
will be produced as were brought about by the reduction 
of the high individual surtax rates. 


There seems to be no opposition to corporation tax 
reduction. 
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MINING MEN OF THE WEST will meet at Salt 
Lake City during the week of August 22 to discuss in 


open forum the economic, 
= legislative, technical and ¢o- 


METAL — of the 
PROBLEMS lle the cali for the con- 


vention is issued by the West- 
ern Division of the American 
Mining Congress, which is an 


amalgamation of state mining organizations, the meet- 
ing will have the cooperation of other organizations, 
such as the American Institute of Mining and Metallur- 
gical Engineers, the American Silver Producers Asso- 
ciation, ete. 
program where technical operating problems will be 
discussed. 
metallurgy with particular reference to flotation. 


The Institute is arranging an interesting 
Their program confines itself entirely to 


For the first time in several years a call has been 


issued for members of the General Tax Committee of 
the American Mining Congress to meet at Salt Lake 
City during this convention. While the executive mem- 
bers of the tax committee hold frequent meetings at 
Washington and annual meetings in conjunction with 
the national conventions of the Mining Congress, the 
state members, and particularly the western members, 
have seldom been brought together. 
Congressional Committee .on Internal Revenue Taxation 
now engaged in a study of depletion allowances, and 
proposals which possibly may be recommended as amend- 


But with the Joint 


ments to the revenue law, this committee meeting is 


deemed of vital importance. 


The assembling of these groups simultaneously and 


their joint discussions of problems affecting the mining 


indusiry of the west will do two things: Bring about a 


spirit of closer cooperation in the different branches of 


the metal producing industry; and develop a definite 
program for that industry upon which all are agreed. 

The combining of the discussions of economic and 
technical problems proved a success at the meeting held 
at Denver last year. It should be as successful this year. 
Interchange of information on technical operating prob- 
lems is the basis of growth of industry. The combined 
discussions bring out both management and the operat- 
ing personnel, and gives each an opportunity to better 
understand the problems of the other. 

The Salt Lake meeting promises to be one of unusual 
interest. Its program warrants the assumption that its 
results will be distinctly helpful to the metal miner. 


IN ALL OF THE WESTERN metal-mining states 
prospecting has disclosed numerous ore deposits that 
undoubtedly will be devel- 
oped in the future and be- 


come valuable producing 
MINE mines. In many instances 
FINANCING their development has been 


held back by reason of the 
inability of the owners to se- 
cure necessary capital; in 
others, by reason of the ability of existing mines to 
supply the demands of the metal markets; and in still 
others by reason of the low-grade character of the ore 
and the consequent high cost of production. 

Of all the problems that confront the owners of a 
likely mining prospect, that of financing is probably the 
most acute. To secure ample funds from banks, a num- 
ber of factors must be proved beyond reasonable doubt. 
A mining venture, like any other business venture, must 
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withstand certain tests as to its soundness and chances 
of success. It must be so well planned that it will stand 
a rigid investigation on the part of those whose financial 
assistance is sought. 

But few mines during the development stage and at 
the start of operations are financed by loans from banks. 
In most instances the money for development is secured 
through the sale of stock to the public. And it has been 
observed that the publie has not been discouraged by 
the failures in which its money has been lost. The 
publie will continue to supply funds for the develop- 
ment and operation of new mines to the point where 
bankers are willing to come in and supply the capital 
necessary to put them on an operating basis. 

Except in the cases of unusually rich discoveries, it 
requires many years to develop a mine to its maximum 
production and earning capacity. But a sound propo- 
sition, properly and adequately financed, and developed 
under the guidance of an energetic and able manage- 
ment, generally returns ample reward to those who have 
the vision to grasp a mine’s possibilities during the 
early stages of its development. 

The viewpoint of the banker toward mining ventures 
was outlined recently by Hon. Waldo Newcomer, Chair- 
man of the Board, Baltimore Trust Company, in an 
address before the Southern Industrial Development 
Conference of the American Mining Congress. He re- 
ferred particularly to the manner in which the mine 
owner should present his ease to the banker in order to 
secure the latter’s interest in the project. He intimated 
that many of those seeking financial backing and who 
doubtless have meritorious propositions fail because their 
eases are not properly and adequately presented with 
respect to details that might be supplied if the appli- 
eants understood the requirements that must be met. 

Mr. Newcomer said that before a banker could con- 
sider any proposition, he must be satisfied, first, that 
there is absolute integrity on the part of those interested 
in the mine and its management; second, that he can 
rely on the management, which must be not only honest 
but practical and experienced; third, that there has 
been a careful investigation covering questions of 
economy in mining, availability of labor at reasonable 
prices, demand for the product, transportation facilities, 
and the possible financial results of a shutting down 
due to strikes; fourth, he has the right to expect that 
a reasonable amount of cash will be put into the propo- 
sition by the owners and the management; fifth, that 
there is a good margin of safety, a fair margin of 
operating profits in sight under normal conditions, ade- 
quaey of finaneing to avoid additional loans and assess- 
ments, provision for a proper and ample sinking fund, 
and an adequate provision for depletion as the mine is 
worked, and, finally, an adequate profit to the bank in 
the transaction. 

The mine owner realizes that the banker must be 
ultra-conservative and very exacting in his considera- 
tion of any plan for financing a mine or a business, be- 
cause he is dealing with the money of other people that 
has been entrusted to his ease. It therefore generally 
is absolutely necessary to finance his enterprise, during 
its initial or development stage, at least, by the sale of 
stock to the publie. 

The trend of public opinion toward the mining in- 
dustry is favorable and eapital for legitimate mining 
prospects should not be difficult to secure. We believe 
that during the next few years a large amount of new 
capital will flow into western metal-mining states into 
the development of new mines that are now considered 

merely as likely prospects. 


499 
| 
ix, 
t. 
x 
ed 
TS 
T- 
he 
1al 
me 
st 
ym- 
jn- 
ed 
re- 
ult 
cts 
ion 
tax 


THE OBJECT OF AN INDUSTRIAL RELATIONS PROGRAM 


Object Of Such Program Should Be To Meet Any And All Those Matters Which Affect Living 
And Working Contacts Of Employer And Employe In Their Efforts To Achieve Purposes For 


HE EDITOR of THE MINING 

I CONGRESS JOURNAL has asked me 

for a general article on “The Ob- 
ject of an Industrial Relations’ Fro- 
gram.” 

As “of the making of many books 
there is no end,” so it would seem that, 
although at the beginning of its growth, 
the plans already laid out for the es- 
tablishment and maintenance of indus- 
trial relations as they now exist vary 
greatly in the objects sought to be at- 
tained; that there is no general uni- 
formity of method or practice, and that 
the differences in detail are legion. 

While there are many thousand con- 
cerns throughout this broad land hav- 
ing 100 or more employes each that do 
not have employe representation, there 
can be no doubt of a decided trend 
toward a fuller cooperation between 
management and employes, and of an 
honest endeavor being made in many 
directions to earnestly grapple with the 
problems growing out of operation and 
employment with their interlocking, 
though often seeming contradictions of 
interest, in the hope and belief that mu- 
tual understanding and a respect for the 
rights and duties of each other will go 
far to remove the friction which has so 
often unhappily impeded industrial 
progress in the past. 

The most powerful influence that has 
ever been exerted towards a full realiza- 
tion of the vital interdependence be- 
tween the employer, the employe, and 
the public, has come from the solemn 
lessons of the Great War. It awakened 
in the consciousness of men the power, 
strength and resourcefulness they pos- 
sess when united in a common cause and 
purpose, and the weakness and inutility 
that grow out of mistrust and misunder- 
standing. It set a standard of what can 
be accomplished in striving shoulder to 
shoulder in reciprocal good will, and the 
ruin that can be wrought through cross 
purposes and the disregard of the feel- 
ings of others. It developed a new re- 
lationship in ownership, the results of 
which may be far-reaching, both through 
a changed attitude between capital and 
labor, and in the changing of old and 
development of new methods in indus- 
trial operation. 

With the constant insistence of “give 
until it hurts,’’ came its natural corol- 
lary to “stint and save to the last cent” 
—both “habit-forming” practices, which 


* Vice President, American Smelting & Refining 
Co., New York City. 
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Which Their Industry Exists 


By WILLIAM LOEB * 


have rapidly developed into a marked 
desire on the part of employes to par- 
ticipate in the ownership of the con- 
cerns and industries with which they are 
connected. 

This ownership, in one form or an- 
other, is constantly growing, and it is 


*“ There isa decided trend toward 
fuller cooperation between man- 
agement and employes and an hon- 
est endeavor being made in many 
directions to earnestly grapple with 
problems growing. out of operation 
and employment, with their inter- 
locking, though often seeming con- 
tradictions of interest, in the hope 
and belief that mutual understand- 
ing and respect for rights and duties 
of each other will go far to remove 
friction.’’ 


fair to assume that the employe-owner 
will look with a more alert eye and ac- 
quire a more interested attitude toward 
the affairs which now hold for him a 
double interest. 


Employe representation in industry is 
a development from many causes. There 
may be those risen from the humblest 
ranks to the directing heads of great en- 
terprises through their own sheer abil- 
ity or because of fortuitous circum- 
stance who claim for each step that they 
have taken the ancient prerogatives or 
assumptions so jealousy and zealously 
clung to— 

“* * * the simple plan, 

That they should take who have the 

power, 

And they should keep who can”’— 
and they may attempt to ignore, but they 
can not forget the aspirations that 
crowded upon them and the conditions 
and experiences through which they 


** Any representation that savorsof 
a gift must be repellant and will in- 
evitably lead to failure. * * * Aplan 
set to paper and depending upon the 
niceties and subtleties of verbiageand 
not upon the spirit of the under- 
standing itself, cannot endure.” 


journeyed on their forward march. 
Back of them press the great multitude, 
in their respective stations, but clamor- 
ing for a larger voice in the affairs 
which intimately, immediately, and vi- 
tally affect their own lives and their 
hopes for their children. 


A healthy and honest discontent makes 
for the most progress in human af- 
fairs, and he is abreast of the times who 
takes note that his own welfare and 
material and spiritual security is also 
woven into the well-being of those who 
man his industry, and both, in turn, to 
the great mass upon whom they must 
ultimately depend to make use of the 
fruits of their joint endeavors. 


Employe representation does not de- 
pend primarily for its success upon the 
scope of the understanding between em- 
ployer and employe, but it is vital, that 
having entered into it, each must be 
honest and frank with the other to the 
full extent of their agreement. A rep- 
resentation or relation with a string at- 
tachment that may be used to tighten 
here or loosen there or to distort in some 
other direction to the disadvantage of 
one as against the other of the parties 
can never accomplish anything but the 
undoing of whatever good was meant 
to grow out of it. 

It is more or less inherent in men, in 
the interest of true sportsmanship, to 
be willing to swap jackknives when each 
is convinced of the element of honesty 
and fairness on the part of the other, 
although a shade of advantage must ac- 
crue somewhere. But the donee of a 
gift horse looks with suspicious eye not 
only upon the donor, the steed and the 
intent, but will invariably violate that 
ancient rule of etiquette which forbids 
a glance at the nag’s palate. Any rep- 
resentation that savors of a gift must 
be repellant and will inevitably lead to 
failure. 

A pian set to paper and depending 
upon the niceties and subtleties of ver- 
biage and not upon the spirit of the un- 
derstanding itself can not endure. Made 
a football of by the narrow construc- 
tionist when it suits his purpose, and of 
the broad constructionist when he 
glimpses a mean and selfish advantage, 
it is but a waste of time for the parties 
to such a plan to attempt a square 
game. 

The object of an industrial relations 
program should be to meet any, a part, 
or all, of those matters which affect the 
living and working contacts of the em- 
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ployer and employe in their common ef- 
forts to achieve the purposes for which 
their industry has existence, and to meet 
them on an equal and broad basis. 

There are problems to work out, which 
can be done through employe representa- 
tion, which do not, should not, or need 
not, impinge upon any of the rights, 
duties, or privileges, of either employer 
or employe, but which should be to the 
advantage of each and the common good 
of both. 


The management has the problem of 
development, production and distribu- 
tion to grapple with, and to make it 
profitable he must have the intelligent 
cooperation of the rank and file whom 
he directs in the enterprise. 

The existence of an army depends 
upon selection, enlistment, training, 
equipment, subsistence, morale, health, 
discipline, wise direction, and a reason 
for its existence. 

All these elements are the very life- 
blood of a going concern, and the first 
consideration in industrial relations is 
a wage sufficient to maintain the em- 
ploye in the living conditions suitable 
to the demands made upon him to pro- 
vide for his own and the needs of his 
family and to take into consideration 
the vicissitudes ordinarily met with in 
life. Indeed, the ancient formula that 
labor is a mere commodity and to be 
purchased within a _ hair’s-breadth of 
life’s sternest necessities has been rele- 
gated to the limbo of heresies and eco- 
nomic falsehoods, and the new evangel 
proclaims that economic wisdom lies in 
giving the highest wage the industry can 
honestly afford, for the stinting of labor 
comes back to vex production and dis- 
tribution, and these are the triangular 
base upon which industrial prosperity 
and progress are founded and have their 
being. 

Working conditions must be such— 
compatible with the nature of the en- 
terprise—that the employe must be able 
to carry on his duties with reasonable 
safety and without impairment of his 
usefulness or detriment to his employer. 
Here is a community of interest which 
affects both alike and in equal measure, 
for a poor working condition has its re- 
flex in a limited production and a higher 
cost for output. The employe can only 
measure up in his ability to the condi- 
tions which surround him, and the em- 
ployer is inevitably penalized through 
the difficulties he has placed in his own 
path by failing to recognize that good 
conditions enhance the value to him of 
his employe and of the production he 
would have otherwise lost through his 
own lack of foresight. 

The health and morale of an industry 
is reflected by the health and morale of 


** Employe representation does not 
depend primarily for its success 
upon the scope of the understand- 
ing between employer and employe, 
but it is vital that having entered 
into it, each must be honest and 
frank with the other to the full ex- 
tent of their agreement. A repre- 
sentation or relation with a string 
attachment that may be used to 
tighten here or loosen there, or to 
distort in some other direction to the 
disadvantage of one as against the 
other, can never accomplish any- 
thing.”’ 


the rank and file who keep its wheels 
in operation. Dilapidation of men, as in 
machinery, soon spells for disaster in 
operation; but the good housekeeper in 
industry knows that that is the wisest 
economy which provides fully for the 
health and well-being of the enterprise, 
and wise cooperation between manage- 
ment and employe should be encour- 
aged to the utmost. 

The esprit de corps of an industry 
must always be one of its most valuable 
assets, and to create and maintain this 
calls for character that radiates under- 
standing, justice, sympathy, a wise dis- 
cipline and a cheerful observance of it, 
and an integrity in all things. This 
spirit is not and can not be the posses- 
sion of one man alone, but it must be 
entered into and shared by the entire 
personnel. It can not thrive within the 
walls of the factory alone and only 
within the hours of labor, but it must 
also have the sunshine of the outer air. 
An interest which goes into the homes 
of men after the whistle blows, which 
considers the recreations, the enjoy- 
ments, the domestic surroundings, are 
health and spirit builders of the first 
importance, and a recognition of this 
community of interest and an observ- 
ance of it is surely one of the objects 
of industrial relations. 


** The esprit de corps of any indus- 
try must always be one of its most 
valuable assets, and to create and 
maintain this calls for character that 
radiates understanding, justice, sym- 
pathy, a wide discipline and a cheer- 
ful observance of it, and an integrity 
in all things. This spiritis not and 
cannot be the possession of one man 
alone, but must be entered into and 
shared by the entire personnel.”’ 
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One of the most serious facts which 
affects and injures labor and industry 
alike is labor turnover. 


Its cost both to employer and em- 
ploye alike has been incalculable, but 
which of the two has been the greatest 
sufferer would be hard to determine. 
To the employe, who foregoes his daily 
wage for an indeterminate period until 
he can secure other employment, the loss 
is immediate and acute, and the burden 
must be shared in by his family, those 
dependent upon him and those who re- 
lied upon him. To the employer it 
means a curtailed production, a de- 
rangement of system and an increased 
cost of operation and sometimes an ag- 
gravating loss of confidence. 

One of the most important and su- 
perintending causes has been seasonal, 
and in many occupations this will prob- 
ably always be so; but industry is awak- 
ening to a wiser system of production 
and distribution, which should go far 
to reduce this tremendous drain and 
human waste, and should stabilize op- 
eration and labor in a marked degree. 
Another, and not inconsiderable, cause 
for labor turnover and for which there 
has not yet been found a means of re- 
demption, is the curse of the “wandering 
foot.” The nomadic-minded workman, 
like the migratory bird, seems ever to 
be in flight except for such brief mo- 
ments as he needs must procure means 
for a further winging. For the chronic 
rover little or nothing can be done; but 
unpleasant working and living condi- 
tions, more attractive fields just beyond 
the horizon, unresponsive management, 
and numerous other factors are largely 
responsible for the itinerant workman. 

With the present tendency in indus- 
try to cut down peak loads of production 
and level up depressions of distribution, 
seasonal conditions which have hereto- 
fore been the bane of all concerned will 
in large measure disappear, and this 
cause of labor turnover will cease to 
exist. 

Counsel between management and em- 
ploye on labor turnover and its causes 
is an important object of industrial re- 
lations. 

I have enumerated but a few of the 
many matters which can well be made 
the object of an industrial relations pro- 
gram. 

Whether such a program should be 
laid out on the basis of advisory pow- 
ers, arbitration machinery, board rep- 
resentation or other form is one which 
each industry is better able to determine. 
Each form has its advocates and each 
has been criticized; but that employe 
representation in some form will gen- 
erally work out for the common good 
is, I believe, beyond dispute. 
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CONCILIATION IN LABOR DISPUTES 


Cooperation Between Employers And Employes—Industrial Relations Adjustments Over Four- 
teen-Y ear Period—Violence Giving Way To Peaceful Settlements—Prosperity Created By New 


O MY mind one of the most sig- 
nificant economic developments in 
recent years has been the healthy 
growth of the spirit of cooperation be- 


tween the employers and the employed 
in American industry. 


We have but to go back a few years 
to find that the major portion of the 
workers in industrial establishments in 
mine, mill, or factory, as well as the 
majority of the managers in these en- 
terprises seemed given to thinking that 
what was beneficial to the worker was 
detrimental to the management and the 
workers held a similar misconception 
that their interests and those of the 
management were inevitably hostile. It 
was a common thing for workers to op- 
pose any innovations in the factory in 
which they worked, and the management 
was often unwilling to give considera- 
tion to any plans put forward by the 
employes, each believing that only 
selfish interest guided the actions of the 
other. It was the fashion for the em- 
ployer to oppose every request for an 
adjustment in wage rates or the better- 
ment of working conditions, and it was 
the general attitude of the workers to 
look with disfavor on any changes sug- 
gested by the management. While in 
some enterprises fair dealings built up 
through long time association had de- 
veloped a spirit of confidence, it was 
pretty generally believed that neither in- 
terest could be actuated by any other 
motive than to get the best of the bar- 
gain whenever demands were presented, 
or changes in production methods sug- 
gested. We have gone a long distance 
since this condition prevailed. Today 
we have a different idea as to the rights 
of workers and management, but for the 
most part it has been an awakening to 
the fundamental fact that satisfactory 
productivity depends not only on man- 
agerial efficiency and intelligent labor, 
but more than all else on harmony, good 
will and cooperation. Good management 
now believes in well paid workers, em- 
ployed under the very best of working 
and sanitary conditions. 

The workers in American enternrises 
are producing more and better commodi- 
ties because they respond to the im- 
proved methods and machinery and the 
type of management that prevails today. 
The net result of this modern combina- 
tion built on a basis of understanding 
and joint effort has made our country 


* Director, U. S. Conciliation Service, Depart- 
ment of Labor. 
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By H. L. KERwIn* 


the foremost industrial nation of the 
earth. With greater production has 
come a greater store of wealth for each 
to share; more leisure to enjoy the re- 
turns and more satisfaction, contentment 
and better standards of living than ever 
before known. 

It is not intended to convey the 
thought that we do not have any differ- 
ences existing in our industrial field, be- 
cause unfortunately this is not the case, 
and despite the fact of our tremendous 
advancement along the road to better 
and finer understanding, we still have 
disputes arising in this great industrial 
organization of ours with its millions of 
workers. It is estimated that there are 
24,800,000 actual earners of wages, 
skilled and semi-skilled workers, laborers 
and servants; add to these people en- 
gaged in clerical and kindred work and 
we have 31% millions of people ona 
wage or salary basis. Include all others 
of the gainfully employed and we have 
a grand total of nearly 42 millions of 
people. In the old days trade dispute 
often brought in addition to loss of work, 
wages and profits, violence and harsh 
treatment. Today we find but little if 
any violence attending trade controver- 
sies and the harsh treatment is gradually 
giving way to more considerate methods 
on the part of the divergent interests, 

Here and there in a few industries 
they still cling to some of the ways of 
the past, but I believe that the time is 
at hand when we shall soon see a great 
majority of our industrial differences 
settled by joint negotiation and confer- 
ence while work progresses and man 
and manager maintain a friendly atti- 
tude during the negotiation of a contract 
or settlement of a dispute. 

To harmonize differences, to bring 
about through negotiation an adjustment 
of grievances arising in our industries 
before and not after an open break de- 
velops is the ambition of the United 
States Conciliation Service of the De- 
partment of Labor. To obviate strikes 
and lockouts we have only to study in- 
dustrial history in this and other coun- 
tries to find that many theories have 
been advanced, many plans have been 
devised and many agencies have been 
brought into existence for the one pur- 
pose of establishing and perpetuating 
peace in industry. Many of these have 
been quite successful along certain lines. 
Others in many instances have failed 


Viewpoint Of Employer And Employe 


because, as I firmly believe, the plan did 
not reckon altogether on the human ele- 
ments involved. Industrial relationship 
is not a question that can be solved by 
mechanical means. It is solely and 
strictly a human problem such as is re- 
ligion, education, recreation or any of 
the other activities of our personal lives. 

Statistical experts can reasonably de- 
termine the increase in population, and 
estimate the wealth per capita this year 
and next. Engineers can give you the 
strength of Brooklyn Bridge and the re- 
quired strength of steel beams to carry 
various loads. All of these are possible 
and of pretty accurate determination, 
but when it comes to determining or 
anticipating the trend of a human intel- 
lect or the action of the individual, or 
a collection of individuals, we are all at 
sea unless we take notice of the human 
equation. Men react to sentiment, ideals, 
necessities, responsibilities, selfish inter- 
ests and many other personal motives. 
Especially is this true in industry where 
personal grievances or differences grow 
up in the differences of opinion over pro- 
duction, earnings, working conditions, 
output, or a multitude of issues. Then 
it is at once evident that no general 
plan or set rules provide the way out. 
A human problem is presented and it 
can be solved only by going at it in a 
diplomatic manner and showing the con- 
tending sides that their best interests 
depend upon a_ settlement based on 
mutual respect and good will. This can 
be accomplished only by a clear cut un- 
derstanding reached through frank, open 
consideration of the grievances, be they 
economic, social or financial, or in other 
words, the question of pay, human rela- 
tions and working conditions. A settle- 
ment that is fair and just can only be 
secured by fair and just means. A great 
deal has been accomplished in the de- 
velopment of a better understanding be- 
tween employers and workers. This ideal 
condition prevails today in America in 
a greater measure than ever before; and 
I feel that the various interests in the 
business of our country are realizing 
that the very best way in which honest 
differences of opinion may be fairly set- 
tled is through conference and negotia- 
tion. It is a method far more to be pre- 
ferred than the turmoil of temper and 
ill will which, in years gone by, have so 
frequently led to frequent strikes, to 
serious interruptions of the Nation’s 
prosperity, and to a settled state of dis- 
content that rendered the worker a 
lesser producer throughout the year, I 
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am more than pleased to call your at- 
tention to the fact that during the past 


fiscal year the Federal Conciliation 
Service of the Department of Labor was 
acceptable to employers and employes in 
551 industrial disputes, strikes, threat- 
ened strikes, and lockouts. In 447 of 
these cases Commissioners of Concilia- 
tion were successful in securing amicable 
settlements almost immediately. In- 
cluded in these are 70 cases settled in 
cooperation with state and local agencies 
and civic committees, and in only 61 
cases were our representatives unable 
to suggest or arrange settlements to the 
satisfaction of the parties to the dispute. 
These 447 cases settled were nearly all 
adjusted through conferences arranged 
by the Commissioners. And when so ad- 
justed the parties at interest had a new 
idea or concept of the value of a fair 
settlement. More than four hundred 
thousand workers were involved in the 
cases adjusted. 

I believe you will agree with me that 
the activities of the Federal Government 
as a proponent of “peace in industry” 
and the success of the Federal Concilia- 
tion Service and of the state agencies 
have done much to promote peace and 
good will and increase the mutual re- 
spect and forebearance so essential in 
the industrial world. 

As a matter of fact, American indus- 
try has grown so rapidly during the 
past century and a half that it gave to 
many the fear that commercial and in- 
dustrial development would outstrip so- 
cial development, for upon the latter de- 
pends the peace and happiness of man- 
kind. Without peace, it matters not how 
prosperous or how wealthy a man or na- 
tion may become. From waterpower to 
crude machine processes was a tremen- 
dous jump. It called for the reorgan- 
ization of the social structure of indus- 
try. From “home work” to “factory 
work” was a great change in the very 
life of the people. Consider if you will 
Elias Howe’s first sewing machine first 
used in home work; and then look upon 
the giant textile machines and factories 
of today, and you will readily compre- 
hend the great mechanical changes that 
made necessary the progressive social 
changes in the lives of the people. 

And today, with the great majority of 
our population working the year through 
in field, factory, mine and mill in diver- 
sified occupations, from the humblest 
worker to the most skilled in the me- 
chanical arts and trades, and with all 
of the people making up the bulk of 
the consumers dependent upon some or 
all of their activities for the output, it 
becomes evident that the friendship and 
contentment of the worker and employer 
is much to be desired if we are to enjoy 
the fullest measure of prosperity from 
our great production machinery. We 
can not expect to see absolute peace ob- 
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tained at all times in industry; differ- 
ences are bound to arise. To meet and 
to solve these misunderstandings, with- 
out loss of production or temper, has 
been the aim of the United States Con- 
ciliation Service and of the various state 
agencies. In the more than 500 cases 
to which I called your attention, I need 
not tell you that the Secretary of Labor 
was personally active, not only in han- 
dling some of the trade disputes that have 
been presented for settlement, but in 
advising and approving the recommenda- 
tions of the director and Commissioners. 
In many cases the Secretary partici- 
pated and sat in to advise in close de- 
liberations with the interested parties. 


The builders of American business en- 
terprises are to be thanked for the en- 
ergy, effort and money which they have 
invested in industry; and the American 
worker, than whom there is no more effi- 
cient, productive nor better paid work- 
man in the world, is to be commended 
for his skill and application to the task 
of producing goods. The states and the 
Nation may well take seriously the im- 
portance of the maintenance of the spirit 
of cooperation existing between these 
two groups largely responsible for the 
tremendous prosperity in the country 
today. 

A happy, well-paid contented worker 
means efficiency on the job; coupled with 
efficient management, this means satis- 
factory production for the buyer of labor 
and man-power. 

In recognition of this relationship, the 
representatives of the Conciliation Serv- 
ice strive day in and day out to bring 
these two groups into closer relation- 
ship industrially. We feel that our 
whole social and industrial life depends 
largely upon amicable labor relation- 
ships, since the great bulk of the Na- 
tion’s people is affected by some phase 
of labor life. The general public, too 
depends upon these two groups, and 
their attitude towards industrial peace. 

Motives other than those of opposition 
and antagonism should be stimulated in 
employers and workers; cooperation and 
good will should be the objective of both, 
and yet it must be remembered that the 
hardest contested cases are often settled 
amicably and a better feeling brought 
about. 


It has been the desire of the Secretary 
and the Conciliation staff to develop a 
service which would be of genuine help 
and assistance to all the industrial in- 
terests. The representatives of this 
Service have become expert in this field. 
Their previous experience and thorough 
understanding of men and issues, and of 
the industrial problems of management 
enable them, on being assigned to a 
trade dispute, to discern the material 
matters and throw aside all cloudy is- 
sues. 
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When a Federal representative suc- 
ceeds in bringing about a meeting of 
the minds of the adverse parties through 
arranging a joint conference, and then 
through advice and suggestion, brings 
into open discussion and negotiation the 
specific issues involved, a settlement re- 
sults, but far more important even than 
this is the extension of the spirit of 
good will and cooperation. This, my 
friends, is a far better procedure to fol- 
low than to use any compulsory methods, 
even if the use were possible. 

We readily admit that the best type 
of conciliation is that which can be had 
between the directly interested parties, 
as a family matter, and without the 
presence or assistance of any outside 
agency. This, however, is frequently a 
difficult thing to bring about, especially 
when personal and group animosities 
creep into the deliberations. In these 
cases then it is: possible for the Concil- 
iation Service through its commissioners 
to use its good offices through mediation 
and to soften what might otherwise be 
a bitter and prolonged dispute. 

Some one has said that tact is often 
more valuable than talent; and it is a 
proven fact that disputants who will not 
speak to each other will open their 
hearts to a disinterested neutral third 
party who is charged by law to give 
favor to none, but rather to give of his 
best judgment and advice in throwing 
the light of his experience and under- 
standing upon the rights of each party 
involved. 

In our work we labor to emphasize the 
fact that the conciliators are industrial 
peacemakers. They are without author- 
ity to make awards or issue mandatory 
instructions either to employes or em- 
ployers. In fact, they merely put into 
play the wide knowledge which they 
themselves have gained in the world of 
industry, and offer ways, means, and al- 
ternatives which through long experience 
and diverse observations have been 
found to be solvents of serious diffi- 
culties in times gone by. The common 
ground of understanding which may 
prove a proper and just basis upon which 
to settle each difference is what the De- 
partment seeks to find and to present— 
not a persuasion against innate convic- 
tions or an influence for or against the 
complaint of either party. 

Thus, as I have said, this policy, dur- 
ing the past years, has been found help- 
ful time and time again; and the De- 
partment has been pleased to acknowl- 
edge hundreds of instances of approval 
of its policy on the part of both groups. 

These statements are based on the 
practical experience of the Conciliators 
gathered through a period of 14 years of 
actual service. In that time 8,000 spe- 
cific trade disputes have been handled by 
the Federal Conciliation Service, and 
many of these, carried as a single case, 
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involved many plants or operations. A 
record of approximately 87 percent of 
successful settlements was the result of 
the work of the commissioners. During 
that period, we cooperated with other 
agencies in nearly 800 cases. 

Employers and employes constantly 
call on the representatives of this Serv- 
ice for advice concerning questions of 
industrial relationship or matters on 
which they hold divergent points of 
view. The trouble averted through the 
counsel of our commissioners in these 
instances is not set forth in our records. 

The harmonious exchange of industrial 

opinion through official conciliation 
channels is becoming more and more to 
be recognized as the common sense way 
of adjusting labor controversies. The 
worker has discovered that he has a 
voice and a hearing in the submission 
to a joint conference of his point of 
view, and the employer has found that 
the plan of adjustment of the Federal 
Conciliation Service gives him full and 
free opportunity to set forth his side of 
the question in a meeting where both 
interests are assembled for the one pur- 
pose of settling a trade dispute. ‘Lhis 
exchange of knowledge on the part of 
each group is rapidiy building up a 
splendid spirit of cooperation on the 
part of both employers and workers. 
The spirit of conciliation and coopera- 
tion is gradually but surely decreasing 
the number of strikes and threats of 
strikes. The Conciliation Service has 
_reached out into virtually every area in 
the country with its message of media- 
tion. The employers, employes and pub- 
lic are all convinced that frank, open 
consideration of differences arising in 
industry will bring peace into a situa- 
tion torn with discord. We contemplate 
with satisfaction hundreds of cases 
where the ill feelings that years ago 
were sure to end in strikes and lockouts 
have in this day and age been assuaged 
by common sense methods. 

Since there has been considerable dis- 
cussion, during the past two or three 
years with regard to so-called Federal 
encroachment upon the rights of states 
to settle local problems, I consider it 
important to say to you that it has been 
the policy of the Federal Department of 
Labor and its Conciliation Service to act 
in close harmony with all state agencies, 
committees, citizens, or any unit which 
is engaged in ameliorating industrial 
differences. As a matter of fact, I might 
say that there is case after case in 
which the state and Federal conciliatory 
forces have jointly extended their serv- 
ices in trade disputes, and happy results 
have followed the joint efforts of the 
two units. The same is true as to pri- 


vatc agencies which have had the ear 
of local disputes but which have needed 
to call for the broader experience and 
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information of the Federal or state 
mediators obtained in similar cases else- 
where. 

The Secretary of Labor is glad to ex- 
change official courtesies in industrial 
mediation whenever it is desirable. In 
fact there are many cases which could 
not well be handled otherwise. The state 


representative is frequently much more 
familiar with local conditions and local 


issues, while on the other hand, the Fed- 
eral conciliation has the opportunity of 
more extensive knowledge in other states 
in similar industries and of the desires 
and results obtained from a broader field 
extending through many states. 

I am pleased to say that this attitude 
of cooperation extends generally and is 
growing in strength and teamwork, And 
if it does not exist in any state of which 
you may be informed, upon word from 
you the Secretary of Labor will be glad 
to enter into an informal understanding 
with the mediation or conciliation forces 
of the industrial department of any 
commonwealth, by which reciprocal ac- 
tivities in matters of grave industrial 
concern may be worked out by the state 
and Federal governments. Our desire 
is to strengthen the public regard for 
joint settlements of trade disputes 
through effective conciliation—not to 
shake the confidence of any one in the 
bond of governmental fellowship and its 
fairness to all concerned . 

We have a firm belief based upon past 
precedents that the earnestly-desired 
and sincere type of conciliation as prac- 
ticed by the Federal and state depart- 
ments of labor will tend to lessen in- 
dustrial misery, economic ills, and pub- 
lic discontent. 

After 14 years on the job, we are con- 
vinced that industrial enterprises are 
experiencing less strife and ill will. We 
know that the common interests of the 
labor and of the employer groups in 
production are too closely interwoven to 
permit either one to become so adamant 
that they will not listen to reason. The 
idea of closer cooperation industrially 
is now pervading both groups. Each is 
necessary to the other. Each is the 
complement of the other. Their inter- 
ests in production travel in the same 
direction. The preservation of this idea 
is merely good will and mutual respect 
in another form. And this is that for 
which we are striving—not independ- 
ently, but cooperatively—as spokes of 
the great American wheel of progress. 
The Nation is the hub. The rim is the 
Federal and state governments, build- 
ing together all the parts and enabling 
the Nation to roll on its way to a greater 
place in the great world of brotherhood, 
industry, good will and permanent peace. 


July, 1927 


PRODUCTION OF ALUMINUM 
IN 1926 


Yaga value of new aluminum produced 
in the United States during 1926 was 
$36,583,000, an increase of less than half 
of 1 percent as compared with 1925, ac- 
cording to a statement prepared by J. M. 
Hill, of the Bureau of Mines. Virgin 
aluminum of 99 percent grade was quoted 
at 28 cents a pound until the middle of 
July, when a decrease to 27 cents to 
28 cents was recorded, which was lowered 
to 27 cents the first of September, which 
level was maintained to the end of the 
year. The 98 percent grade was quoted 
throughout the year at 27 cents a pound. 
Aluminum bronze powder, as a paint pig- 
ment, and aluminum foil were used in 
increasing amounts. Manufacture of 
aluminum furniture was further devel- 
oped during 1926. The electrical indus- 
try continued to consume large quanti- 
ties of the metal, but the automobile 
industry remained the largest consuming 
industry. 

Imports (“general”) of aluminum 
metal, scrap, and alloy in 1926 increased 
over 72 percent as compared with 1925, 
reaching a total of 74,878,767 pounds, 
valued at $17,107,690, in 1926. Imports 
of plates, sheets, and bars increased 24 
percent, amounting to 127,202 pounds, 
valued at $36,776, in 1926. Hollow ware 
imports in 1926 totaled 215,265 pounds, 
valued at $99,458. Total imports of 
aluminum in 1925 were valued at $10,- 
536,639 and in 1926 at $17,502,435. 

Exports of aluminum ingots, scrap, 
and alloys in 1925 were 8,130,222 pounds, 
valued at $1,835,213, but in 1926 were 
only 586,749 pounds, valued at $137,980. 
The total exports of aluminum in 1925 
were valued at $6,057,071 and in 1926 
to $4,452,303. 

An important event in the aluminum 
industry was the formation late in 1926 
of a European Aluminum Cartel, com- 
posed of all the principal producers of 
Europe, including the French, English, 
German, and Swiss makers of aluminum. 
While the Italian firms are not nominally 
in the cartel, the trade believes their 
movements will probably be more or less 
in accord with the cartel, for they are 
largely controlled by companies in the 
agreement. It is estimated that the car- 
tel controls about 47 percent of the total 
world producing capacity for a period 
of two years, the life of the present 
agreement. The prime object is said to 
be to develop markets and to attempt to 
lower prices so that consumption will 
increase. 

World capacity to produce aluminum 
has been so greatly enlarged since the 
war that production has overrun con- 
sumption. There is little question, how- 
ever, that with lower base price for the 
metal, the markets could be greatly ex- 
panded. 
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Industrial Safety Important Economic Problem- 
Two Hundred And Fifty Million Dollars Annually 


Standpoint, Safety Is Good Business 


NDUSTRIAL safety is unquestionably 

one of the chief economic problems of 
the United States. It carries with it an 
appeal which is universal. There can be 
no one here present to whom this question 
is not of paramount importance. It 
makes no particular difference in the end 
whether you view it from a purely hu- 
manitarian standpoint or from one 
which is strictly selfish and economic. 
From either approach the problem is one 
in which you must be vitally interested. 
I can scarcely conceive of an employer 
of labor so callous as to willfully neg- 
lect to provide all proper safeguards for 
the protection of those who are serving 
him with their labor, and while a corpo- 
ration is an abstract being in itself, 
nevertheless you must remember that the 
management of that corporation is com- 
posed of human beings to whom physical 
suffering and pain are keen realities. 
But, disregarding the humanitarian as- 
pect of the problem, and looking at it 
purely from a commercial viewpoint, you 
must realize that since the passage of 
the various workmen’s compensation acts 
every accident which incapacitates a 
workman not only loses you his working 
effort but requires you to compensate 
him for that effort the same as though 
it had been expended in your behalf. 
This involves a double loss to you. The 
prevention of accidents, therefore, is 
economically profitable. But not only to 
the employer of labor is prevention of 
accidents a matter of great interest. To 
the employe himself it is a matter of 
major and vital importance. He has 
even more at stake than his ‘employer 
since his own physical and mental well 
being is involved and to him the conse- 
quences are very personal and some- 
times irreparable. 

Twenty thousand to twenty-five tnou- 
sand persons are killed annually while 
in the course of their employment. Two 
million of us are suffering currently 
from non-fatal accidents of varying de- 
gree. Just pause to consider what that 
means in terms of suffering, of charities, 
of hospitals, of homes for orphaned chil- 
dren. Think what it means in terms of 
production delays, of injured organiza- 
tion morale and of increased cost of pro- 
duction. It is estimated that the work- 
men’s compensation bill must approach 
$250,000.000 annually. To management 
the problem of industrial safety becomes 
a problem of efficiency, since whatever 
interferes with the stability of the work- 
ing force creates industrial waste—an 
expense that adds to production cost. 

With the general safety movement 
carrying this universal appeal to all 
classes of employers and all kinds of em- 
ployes, it may well seem rather sur- 
prising that no well-organized movement 
for safety developed until comparatively 
recent years. To the iron and steel in- 
dustry of the United States the credit is 
probably due for the first well-organized 
movement for safety in this country. 
The pioneer safety work conducted by 

*Youghiogheny & Cleveland Coal Co., Cleve- 
land, Ohio. 


7 “State Coal Laws Concerning Ventilation,” 
Mining & Metallurgy, September, 1926. 


SAFETY IN COAL PRODUCTION 


By W. L. 


ROBISON* 


the Association of Iron and Steel Elec- 
trical Engineers led to the development 
of a national humanitarian movement, 
which resulted in 1912 in the formation 
of the National Safety Council, an or- 
ganization that today numbers more than 
4,000 members and includes the majority 
of the large industrial of 
the United States. The National Safety 
Council has conducted a well-organized 
and effective safety campaign through- 
out the country and has accomplished 
much in many industries looking toward 
prevention of accidents. 


W. L. Robison 


In this day of great mechanical 
achievements a plan of standardization 
of specifications for apparatus and ma- 
terials, of dimensions of mechanical 
parts, methods of test, etc., has been de- 
vised as an easy and practical means of 
benefiting all users of machinery, sup- 
plies, methods, etc., by advising them the 
results of the experience of others. This 
work of standardization has been con- 
ducted through the cooperation of many 
industries and groups with the Commit- 
tee on American Engineering Standards. 
Growing out of the use of many kinds 
of machines and based upon the experi- 
ence of many in their use, standards of 
safety have developed as applied to va- 
rious machines. The creation of these 


standardized safety codes is under the 
immediate advisory direction of a repre- 
sentative committee of experienced 


safety experts known as the Safety Code 
Correlating Committee. A large amount 
of work has been done in the preparation 
of safety codes by this committee. They 
have prepared safety codes for use in 
more than 40 different and specific in- 
stances. These cover such operations as 
the use of power presses, sawmill ma- 


chinery, power-transmission apparatus, 
machinery, etc. 


machine tools, rubber 


Workmen’s Compensation Bill Approaches 
Aside From Its Appeal From Humanitarian 


Now comes the question of developing 
basic codes on mine safety. This ques- 
tion has been brought to the attention of 
the officers of this Congress, who have 
given it some consideration, but have 
taken no action upon the proposal. Dean 
Holbrook will tell you his idea about 
safety codes. 


DEAN E. A. HOLBROOK, School of 
Mines, State College, Pa.: 


“In practically every coal-mining state 
there are state laws to govern the miner’s 
safety, health, and welfare underground. 
In every case these laws detail what 
must be done. They are, therefore, 
minimum requirements of safety. They 
do not state what can be done. In other 
words, they offer no guide and no set 
of standards for the operator, safety en- 
gineer or inspector who wishes to place 
his mine safety on a higher standard 
than that required by the state law. 

“It has been charged that the move- 
ment toward higher standards and prac- 
tices in mine safety is an attempt to 
force on the industry a Federal or uni- 
versal Government code of mining safety 
laws together with Federal Government 
inspection. As I believe the states are 
able to make and administer their own 
mine safety laws, I am not in favor of 
any movement toward the National Gov- 
ernment taking over the regulation and 
inspection of mines. Therefore I need 
not defend this charge. I do believe, 
however, that the wide variances in mine 
safety laws among the different and 
often neighboring states have no justifi- 
cation by actual mining conditions, and 
often are a confusion and a detriment to 
real safety. For example, in Septem- 
ber, 1926,+ John A: brary presentea a 
paper before the A. I. M. & M. E. analyz- 
ing the state mining laws concerning 
ventilation, and bringing out the confus- 
ing phraseology, the variation in spac- 
ing crosscuts, numbers of men allowed 
on a split, impossibility of actually de- 
termining what is a ‘dusty’ or a ‘gaseous’ 
mine and many other amazing irregu- 
larities and reasonless handicaps. 

“We all know that the same criticisms 
can be applied to many other sections of 
the various state mining laws and pres- 
ent safety regulations. I feel that much 
of this confusion has been caused by not 
having any generally accepted standards 
as guides for possible safety legislation. 

“Since 1923 the Mining Correlating 
Committee of the American Engineering 
Standards Committee has been interest- 
ing itself in the formation of codes or 
recommended safety practices of the va- 
rious features of coal mining. 

“Under their procedure The Ameri- 
can Mining Congress and the Bureau of 
Mines, as sponsors, have brought out ‘A 
Set of Safety Rules for Installing and 
Using Electrical Equipment in Coal 
Mines,’ and the A. I. M. & M. E. as 
sponsor has issued ‘Recommended Stand- 
ard Practices for Rock Dusting Coal 
Mines to Prevent Coal Dust Explosions.’ 
The Mine Inspectors’ Institute of Amer- 
ica are working on ‘Rules for the Han- 
dling and Use of Explosives Under- 
ground,’ and (Continued on page 519) 
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SAFETY FEATURES IN MECHANICAL MINING 


Work Covers Both Advancing And Retreating—Intensive Supervision Of Mechanical Loading 
Under Bad Top Conditions Reduces Accidents—Rock Dusting And Sprinkling In Use—Goggles 
Required At The Face—Bonus Paid For Non-Accident Records 


HAVE not very much to offer in con- 

nection with the subject assigned 
to me by the committee, due to the fact 
that experiments, to date, with mechani- 
cal loading, in our locality, have been so 
limited. Our experiments, however, have 
been confined to three types of loading 
equipment, viz: 


Sectional belt conveyors. 
Shaking conveyors. 
Scraper loading equipment. 

In connection with the use of the sec- 
tional belt conveyors, we have found that 
the equipment, as furnished by the manu- 
facturers, woefully lacks proper guard- 
ing of gears, chains, etc., and had to be 
carefully remodeled almost immediately 
upon receipt. This was also true to some 
extent with the driving mechanism of the 
shaking conveyors, as the protection of 
the gears on the first ones was rather 
poor; however, we have lately purchased 
a drive that is practically enclosea. ‘lhe 
loading mechanism of the scraper 10ad- 
ers is pretty well housed as received. 


Two systems of mining have been de- 
veloped in connection with our mechani- 
cal loading, one advancing and one re- 
treating. In the retreating system, 
where the men are operating on a face 
exposed to the break of the gob, it is 
necessary to use special precaution to 
see that the roof is always carefully se- 
cured. Where machinery is operating 
under these conditions, it has been found 
~ advisable to stop everything occasionally 
to listen for working in the roof. With 
the larger number of men on a face than 
is usually employed, there is always more 
possibility of breaks occurring and not 
being heard. This is partly offset, how- 
ever, by the fact that there is always a 
face boss in charge of the men, who gives 
special supervision to the general safety 
conditions as well as the operation of 
the loading equipment. In this connec- 
tion, we might add that our experience 
shows that the usual loading and cutting 
of the coal is done at considerable sav- 
ing, but that there is, with us, always a 
heavy expense for the dead work, which 
in a great many cases is done by the 
contract loaders without special pay. 


While we are not operating and pro- 
ducing a very large amount of mechani- 
cally loaded coal, nevertheless we have 
found that the intensive supervision has 
kept the accidents down lower, on a ton- 
nage basis, than the straight contract 
parts of our mines. We feel very much 
pleased with this feature, as we are 
working under rather difficult conditions 
with fairly bad top and with equipment 
where accidents can readily occur. 

The ropes on the scraper loader create 
quite a hazard, as does also the pans 
flying off the idlers, in the case of the 
shaker conveyors. 

Our past records show that machine 
runners on electric cutting machines are 
injured more frequently than any other 
class of men which we have working un- 
derground. Just why this is so, we have 
not been able to determine; however, the 
fact remains. 


* General Manager, Stag Canon Fuel Co., Dawe 
son, N. Mex. 
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By W. D. BRENNAN* 


We make a practice of rock dusting 
our main hauling roads and cross entries 
fairly well to the working face and then 
sprinkling with water to keep down dust. 
We see very little difference in the pos- 
sible accident hazard from either gas or 
dust explosions as between mechanical 
loading and the ordinary contract sys- 
tems. Where it is necessary we have a 
large number of men shoveling onto con- 
veyors, which keeps the sprinkling al- 
most constantly at work, all coal being 
cut with water as the cutter bar wets 
down the “bug dust” pretty well so that 
the coal is shot onto a wet bed. Our 
ventilation control at the working end 
of long face retreating pillars has 
been easily handled to date by drawing 
the intake current of air along the face 
by means of line brattices. 

Deviating a little from the general me- 
chanical safety features to general 
safety lines, we have been putting on, 
during the past six months, quite an 
extensive campaign among our men, 
there being some 800 to 1,000 working 
underground, to endeavor to cut out or 
eliminate altogether accidents. About 
six months ago we started insisting that 
all men at the working faces wear gog- 
gles. Our eye accidents, owing to the 
fragibility of the coal, ran from two to 
five a month at that time, with a number 
of them quite serious. Since we have 
had the men wear goggles, 100 percent, 
we have only had two accidents since the 
1st of January. We are now insisting 
on the men wearing a “hard-boiled” cap 
to see if we can not cut down on head 
accidents. In one of our metal mine 
branches, where they have been wearing 
hats of this type, they have practically 
eliminated head accidents from falls, 
and undoubtedly saved several lives so 
far this year. 

One of the boot-and-shoe manufac- 
turers is manufacturing a safety shoe, 
and also one of the rubber companies a 
rubber boot, both of which have hard 
caps. Our sales to men of this footwear 
is running in the neighborhood of 150 to 
200 pairs a month, but to date we have 
no way of determining just what results 
are from this safety feature. 

Personally, 1 am of the opinion that 
the entire safety movement hinges 
around the ability to sell to the men the 
idea that they must be on the lookout 
and take care of themselves, and have 
them interested and up on their toes at 
all times trying to avoid accidents. 

We pay our foremen a bonus on the 
basis of 1,000-man shifts worked con- 
tinuously without an accident, and find 
that this is a very material saving, as 
under the New Mexico compensation law 
we carry our own insurance. Compensa- 
tion payments for the first quarter of 
1926 were $5,106.15 as compared with 
$3,827.87 for the same period of 1927. 


CARNEGIE FELLOWSHIPS 


In cont.nuation of a program of scien- 
tific research in mining and metaliurgy 
conducted jointiy by the Carnegie Insti- 
tute of Technology and the Pittsburgh 
station of the Bureau of Mines, 11 col- 
lege graduates have been appointed to 
research fellowships for the coming year. 

Six of the appointees, it is announced, 
will conduct their investigations in the 
field of metallurgy, and five will study 
problems in mining and utilization of 
fuels. Both the University of Washing- 
ton and Lehigh University are repre- 
sented by two appointments. 

Appointments to mining fellowships 
were as follows: Harry A. Brown, B.S., 
chemical engineering, Lehigh University; 
Raymond C. Johnson, B.S., chemistry, 
Monmouth College; Harold M. Morris, 
A.B., chemistry, Cornell College; Robert 
N. Pollock, B.S., chemistry, and Donald 
L. Reed, B.S., chemical engineering, 
University of Washington. 

Appointments to metallurgical fellow- 
ships were: John M. Byrns, B.S., metal- 
lurgical engineering, Case School of Ap- 
plied Science; John F. Eckel, A.B., chem- 
istry, University of Kansas; Hyman 
Freeman, B.S., engineering chemistry, 
Georgia School of Technology; Frank C. 
Norris, B.S., chemical engineering, Uni- 
versity of Illinois; and Harold E. White, 
E.M., mining and metallurgy, Lehigh. 

The research fellows will begin their 
studies on August 15 for a period of 10 
months. Two advisory boards, one com- 
posed of mining engineers and operators 
and the other of metallurgical engineers 
and steel executives, will assist in select- 
ing the problems for study. Each re- 
search fellow will conduct his studies 
under the direction of a senior investi- 
gator from the Bureau of Mines. At the 
completion of their studies, the research 
fellows will be eligible to receive the 
degree of master of science from the 
Carnegie Institute of Technology. 

As in the past, it is planned, reports 
of the investigations to be made during 
the coming college year will be published 
in bulletin form for public distribution. 
Thirty-one bulletins reporting studies 
made under similar auspices during the 
past several years have already been pub- 
lished by Carnegie Tech, and the Bureau 
of Mines, and the Advisory Boards. 

Studies to be made during the coming 
year will cover the origin and constitu- 
tion of coal, coal mining, utilization of 
coal, mine safety, and physical chemistry 
of steel making. 
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© Harold Gray 
In Rock Creek Park, Washington 


“I do not own an inch of land 


But all I see is mine” 
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BEST MEANS TO KEEP ACCIDENT PREVENTION BEFORE MEN 


Accident Prevention Work Must A ppeal—Sight And Personality Should Coordinate—Periodical 


Gatherings, Systematic Inspection And Regular Competition Essential—First Aid Packets As 


CCIDENT means an event which was 
I unexpected, or the cause of which 
was unforeseen. Prevention means to 
hinder, obstruct, or impede. Therefore, 
when we use the two words as in the 
subject of this paper, we are prompt to 
understand their true significance. We 
are attracted by the word accident, as it 
seems to strike us deeply in our every- 
day living. There is seldom a day goes 
by without our witnessing some form of 
accident, and the ever-thinking indi- 
vidual rarely notes or remembers of an 
accident but what he thinks of a pre- 
vention for that or similar accidents. Ac- 
cident prevention should, therefore, be 
considered and possibly defined in part 
as “the unexpected thing” in the sense 
of having the preventatives put up in so 
many different ways and means that the 
individuals concerned will readily grasp 
them; that the attractiveness of the 
doses prescribed may be _ swallowed 
easily and the effectiveness observed by 
the unconscious repeating of said doses. 

We are reminded daily of an‘excellent 
safety slogan, the three “A’s”—“‘Acci- 
dents Are Avoidable.” We see this slogan 
portrayed daily by automobiles whose 
radiator emblems glisten with these let- 
ters, which represent the American Au- 
tomobile Association. It could be an em- 
blematic symbol for us to adopt by link- 
ing these three letters together with but 
one objective—“Accidents Are Avoid- 
able.” 


The value of a definite program and 
procedure must be considered on a basis 
of intelligence. This propaganda must 
be spread in such a manner that the ef- 
fects of the principles to be considered 
should be correlated and entwined in a 
web, so to speak, in that the coordination 
and cooperation expected are noted in 
its entirety. It is a foregone conclusion 
that in the coal industrial activities our 
interpretation of the increasing phases 
of accident prevention problems must be 
fairly correct and conform to the ever 
increasing worldly intelligence, and prob- 
ably the ever-increasing spread of our 
activities, which means that we must, ac- 
tually be a little ahead in progressive 
thought of the industrial problems of 
today. 

A procedure that will appeal to the in- 
telligent employe may not reach the 
other type. The method of reaching the 
so-called ignorant and “don’t care” em- 
ploye must also be different. It is then 
apparent that the means of prevention 
by usage of literature, posters, cards, 
lectures, etc., must be of such nature 
that it appeals to all classes, nationali- 
ties and creeds. This is indeed difficult, 
but has been successful. 

When we consider that ways and 
means of preventing accidents must be 
clearly understood, willingly accepted 
and easily grasped by mixed nationali- 
ties, we can readily understand the diffi- 
culties encountered. The human element 
so considered must be reached and the 
propaganda so used, whether in personal 
contact, meetings, posters, or what not, 
must be so arranged that the sense of 
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Incentive To First Aid And Rescue Training With Complete Records Encouraged 


By CiypE A. McDoweELt * 


sight and personality have been ap- 
peased at a glance. If the people in- 
volved can grasp the idea quickly 


through the eye, a point of contact has 
been made that in time brings results. 

There must first be a thought, a cause, 
and an inspiration for work of this kind. 
It must be so planned and definitely 
made a part of the industrial program 
by the directors of the industry, to be 
carried on as an integral and necessary 
place around the official table. It should 
be clearly understood that said industrial 
relations activities must have the proper 
financial and official support necessary 
to success. It must be especially con- 
sidered that success can not be obtained 
in a short time. Steccess in this work 
may not even be noted on the surface, 
but the records kept so necessary for 
comparison will undoubtedly be on the 
right side. 

It has been noticed in past years that 
an industry has made a bad selection 
when choosing the proper person to 
head-up its industrial relations activities, 
which means considerably more than the 
accident prevention program. It had 
been thought that the employe who had 
been with the industry for 30 or 40 years, 
and who had been a most efficient and 
faithful servant, was entitled to that 
position, inasmuch as there was little to 
do. A most glaring mistake, and yet 
the employe should undoubtedly be taken 
care of by the industry. It has also 
been thought that the young fellow just 
out of school and desiring to study the 
different phases of the industry would 
be the ideal leader. The error was still 
apparent. We have again encountered 
the superintendent, foreman, or other 
official who possessed exceptional ability 
in one line of endeavor who had been 
chosen as head of the department. Some 
men have excellent qualities, but posses- 
sion of other essentials are indeed lack- 
ing. One may be well versed for lec. 
turing and holding an audience spell- 
bound with good and bad jokes, but lacks 
the art of personal contact with the men 
at their work, another may have wonder- 
ful tact for teaching first aid, but be in- 
efficient in the teaching of mine rescue 
and kindred apparatus. Another may 
inspect a mine with perfect precision, 
make a wonderful report, but overlook 
the safety of the men he encountered. 
Another may have all the requisites of 
a successful safety man, But may not be 
qualified as an industrial leader, and 
may not have accident, turnover, com- 
pensation analysis and charts to sub- 
stantiate even the accident prevention 
work. Another may be brought from 
some industry far removed from the one 
he is to enter. 

It has been considered in late years 
that the successful program should be 
sponsored and led by a member of the 
organization. This man must be espe- 


cially alert and one who has made all 
phases of the industry a part of his 
study. He should have executive ability, 
production experience, industrial leader- 
ship, a personal knowledge of facts, fig- 
ures and analyses of compensation, re- 


lief and insurance, and pensions, an un- 
derstanding of labor turnover analysis, 
and accident and other statistical rec- 


ords. He must know absolutely the char- 
acteristics of the men and their families; 
the class of labor encountered; a de- 
tailed knowledge of the industry, and 
from personal experience should be well 
acquainted with the every-day problems 
to be considered. It is imperative that 
he have a broad knowledge in first aid, 
rescue training and contests. He must 
be able to grasp new ideas for helping 
the officials and the men, to keep them 
keyed to activity at all times. He must 
be active in community welfare. 

Cooperation and coordination of each 
and every employe is absolutely neces- 
sary for the success of this work, and 
this is also true for the success of the 
industry itself. To obtain this a suc- 
cessful operating and industrial relations’ 
leader is secured, who has had extensive 
and successful years of experience. The 
plans are systematically made, but are 
extremely elastic as to certain phases of 
the work. At this time the official fam- 
ily, or key men, are acquainted with the 
program. It should be especially con- 
sidered that the leader is vitally and in- 
terestingly concerned with every phase 
of the industry, and therefore should be 
thought of as a definite spoke in the offi- 
cial wheel for all problems considered. 
Why? There is no phase of an indus- 
trial organization but what concerns the 
moral and humane factors of said indus- 
try, whether it be an official or a mere 
employe. 

Having established the standard for a 
complete understanding we continue 
through the official family until the su- 
perintendents, foremen, assistants, and 
all others acting in an official capacity 
are awake to the sense of the new life 
added to the organization. These are 
the backbone of any worth while organi- 
zation, no matter what anyone says. 
They are the men who are confronted 
with intricate daily problems, a major- 
ity of which carry humane obligations, 
and therefore should receive our sup- 
port and guidance immediately. They 
are the key to our personal contact. 
Therefore the understanding between 
the president and his official family, that 
they must do their part as an example 
for those employed by the company, 
means the beginning of a complete suc- 
cess. 

The industrial relations and accident 
prevention movement should, then, es- 
tablish a definite program as to periodi- 
cal meetings: Meetings for superintend- 
ents, and departmental heads, where the 
general problems of the industry are con- 
sidered; Superintendents, foremen and 
assistants’ meetines, where the integral 
parts of their work are considered; Oc- 
cupational meetings, such as haulage 
men, pumpers, shot firers, and others, 
where their particular problems, ac- 
cidents, etc., are discussed; Employes’ 
meetings at respective plants, where all 
phases of their home, recreational and 
mining problems are placed before them 
by pictures, entertainment, good short 
speakers, and literature, all of which 
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are educational and instructive; Safety 
meetings at each plant where all em- 
ployes are invited. At these meetings 
an organization is effected and nothing 
is discussed but ways and means of pre- 
venting accidents and receiving safety 
suggestions, which are acted upon at 
said meetings or referred to an efficiency 
committee. There should also be included 
in this group first aid, rescue, and ad- 
vance rescue training classes. A Bal- 
optican picture machine may be used to 
advantage at any of these meetings. 


From these meetings we obtain our 
real active accident prevention work. I 
refer here to personal contact. In a 
sense officials are responsible for the 
safety of the men under their jurisdic- 
tion. We must then assume that all offi- 
cials, or the entire official family, are 
the key men to the situations and cir- 
cumstances at all times. Therefore as 
they are constantly meeting with the 
men at their working places several 
times daily, they have an exceptional 
opportunity to tell them the ways and 
means of preventing accidents while in- 
structing them in their daily tasks. We 
are told that 90 percent of accidents 
causing injuries are due to carelessness, 
and the immediate thought is the care- 
lessness on the part of the person :in- 
jured, which may be true in a sense, but 
do not overlook the responsibility and 
probable careless attitude of the officials 
who visit this man daily of not helping 
him to help himself. We must assume, 
however, that in such a definite program, 
that the officials are on the job, have 
been instructed properly as to the hu- 
mane manner of handling men, and then 
know the meaning and action necessary 
in handling such delicate situations and 
circumstances as confront them daily. 

We must not overlook the fact that at 
the beginning of such a program a care- 
ful inspection should be made both inside 
and outside the mines, of mechanical and 
otherwise unsafe conditions, and they 
should be remedied at once. In this con- 
nection we have noted where a new 
broom swept especially clean, and a great 
deal of money was expended for proper 
and efficient guards for machinery, but 
after the broom had become worn some- 
what it was noted that the expenditure 
was not appreciated. Why? The care- 
lessness of the officials and employes was 
apparent, inasmuch as the guards would 
be removed for different reasons and 
found parked in obscure corners. Guards 
were purchased for a specific purpose and 
had their part in this program but were 
forgotten. Systematic recorded inspec- 
tion is necessary. 

First-aid and rescue-apparatus train- 
ing must be included in such a program. 
First-aid classes should be started and 
every employe hold a Bureau of Mines 
first-aid certificate, and also a certificate 
from the company for class work. in 
addition, the company may issue an- 
other certificate for narticipation in con- 
tests. One company I know presents each 
employe who completes the class work 
and receives a certificate their own special 
adapted first-aid pocket packet. This 
packet is presented ~ratis to the individ- 
ual for his interest in the prevention of 
accidents or proper care if an injury 
should occur anywhere. He is encour- 
aged to treat injuries, no matter where 
they occur, whether in or about the mine, 
on the street, in the home, or elsewhere. 
Injury cards and material are kept con- 
venient for distribution. Injury cards 
are filled in properly for any treatment, 
no matter how slight, and turned in for 
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record, which will be mentioned later. 
There is no question but what such a 
percentum of first-aid men at all times, 
and their interest thereto, will help in 
accident prevention work. It seems that 
past experience will prove that the men 
so trained have unconsciously an affin- 
ity for accident prevention and results 
are obtained that are unnoticed on the 
surface, but an analysis proves, with- 
out doubt, that this has been one of the 
contributory causes. Interplant, state, 
school, and international first-aid con- 
tests should be encouraged. 

First-aid training classes should be es- 
tablished in all high schools and prob- 
ably in the higher grades of the ele- 
mentary schools. At least Red Cross 
certificates should be distributed to all 
successful students. As a suggestion, 
first aid should be established as a credit 
in high-school work. 


In connection with injury cards turned 
in for treatments rendered, either from 
the pocket packet or stationary first-aid 
stations, one company inaugurated suc- 
cessfully a National Safety Council 
Trip Contest. The superintendent, fore- 
man and an employe other than an offi- 
cial were awarded a trip to the coun- 
cil meeting each year; the superintend- 
ent with the lowest severity rate (days 
lost per 1,000 hours worked), the fore- 
man with the lowest frequency rate 
‘number accidents per 1,000,000 hours 
worked), and the employe who received 
the highest number of points for meri- 
torious first-aid treatments and safety 
suggestions. Each injury card had the 
O. K. of the superintendent or physician 
that the treatment had been made and 
points were awarded in accordance to 
a procedure and scale of credits and 
discounts by a committee of three, the 
chief medical director, the employes’ 
commissioner, and the manager of the 
industrial relations department. In con- 
nection with the above, another group 
composed of assistant foremen, fire 
bosses, weighmasters, and outside fore- 
men were based the same as the em- 
ploye and the winner of the group 
was allowed 10 days’ vacation with pav. 

With the above procedure properly 
functioning and all employes having the 
knowledge for proper first-aid treat- 
ment, the installation of first-aid sta- 
tions must be made. We believe sta- 
tions should be more of the movable 
type; that is, cut a standard size hole 
in the rib of a certain section of the 
mine an average distance from the men 
in that section, in which is placed a 
wooden platform. Install lights and 
hang on two hooks a large canister con- 
tainin~ a stretcher, two blankets (rub- 
ber and woolen), a complete set of 
splints, and a small cabinet containing 
first-aid material. This canister, which 
is really the station, may be carried or 
transported upon a motor and thereby 
literally take the station to the injured 
man, which in reality is where you 
need it. 

Rescue-apparatus training is essential. 
Ten percent of the total number of em- 
ployes at each plant should have the 
training and hold certificates issued by 
the United States Bureau of Mines. 
However, teams should be organized and 
esvecially trained in advanced training 
and recovery operations, which has been 
an added feature of the Bureau of 
Mines extension work. There should be 
printed and posted a procedure which 
shows the equipment and general direc- 
tions in case of mine fire or explosion, 
and also a definite schedule of procedure 
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in detail in case of mine fire or explo- 
sion. In addition to this, there should be 
a chart showing the em~loyes designated 
for specific duties at the respective mines 
to cover the definite schedule or proce- 
dure in case of mine fire or explosion. 
Well-equipped rescue stations should be 
maintained in accordance to the size of 
the company. 

Periodical inspections of the mines 
should be made for safety and efficiency 
and reported on a standard form. An 
inspector of a mine or division should be 
well versed in the general phases of 
mining problems and be qualifiea to re- 
port intelligently and efficiently. Natu- 
rally the phase of safety and the wel- 
fare of the men encountered would be 
seriously considered by him. One com- 
pany has successfully held periodical in- 
spections of so-called subjects at all 
mines and reported on special forms 
showing at a glance the number of 
safety infractions to a standara rule 
or law of that particular subject at the 
different mines. For example, the sub- 
jects might be motor headlights, gungs 
and trip lights, guard boards, guarding 
of pump and armature gears, couplings 
and belts, first-aid stations and equip- 
ment, telephones and signals, hoisting 
engines, cages, cables and signals, etc. 

Most accidents should be investigated. 
One company has the inspector receive 
telephone preliminary report of accident, 
and he determines at once if same should 
be investigated. Probably a drawing is 
attached to the report of said accident 
with recommendations. In case of major 
accidents, a superintendent and foreman 
from another mine are brought in to 
help the inspector in his investigations 
with the superintendent, foreman and 
committee of the mine where the acci- 
dent occurred. The recommendations 
made are broadcasted through the me- 
dium of all meetings and graphically ex- 
plained on posters on bulletin boards. 


An excellent hel~ in following stand- 
ard procedure would be the appointment 
of an efficiency committee. This com- 
mittee would first make a complete study 
of the conditions encountered and then 
draw up definite standards to follow, 
accompanied where possible by drawings. 
After these standards were completed 
for all phases thought practical, then 
same should be published in small pam- 
phlet form and copy furnished to each 
new employe. The committee should 
meet often to discuss and dispose of 
problems referred to it. 

Night mining classes and_ trade 
schools should be established for our 
young men and boys who desire to ad- 
vance in the industry. The night school 
mining classes especially for those who 
are working in the mines. The trade 
schools for our young boys in school who 
can take up certain phases at the shops 
and mines for definite study. 

Accident prevention work can be es- 
pecially broadcasted to the men through 
the schools. This ~lan has been found 
to be successful. Interest the school in 
joining the National Safety Council, 
have first-aid classes and contests, pro- 
cure safety-motion pictures and litera- 
ture as prescribed by the council and 
other worth while organizations. As 
often as the opportunity presents itself, 
lecture to the students in the school. 
Have boy and girl scout organizations. 

The work can not be successfully car- 
ried on without a systematic method of 
employment and the accurate keeping of 
turn-over records. Where practical, all 
employes should have medical examina- 
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tion, and employment cards record a 
follow-up of his record with the com- 
pany. Turn-over analysis and charts 
should be compiled by plants. A study 
made of the terminations and followed 
closely. These records enable studies of 
occupational deficiencies on account of 


age, deformities, sight, etc. Turn-over 
is a worth-while study. 

The morale of the employes is af- 
fected considerably through the compen- 
sation, relief and pensions, which, in 
part, reverts to accident prevention. All 
employes injured should be followed 
throuvwh by frequent hospital and home 
visits, remembering the injured by 
papers, magazines, smokes, etc., and 
then, when they are able to return to 
work, their occupations should be con- 
sidered for their physical welfare. The 
medical department can cooperate won- 
derfully in this follow-up work. The co- 
operation of this department is indis- 
pensable in accident prevention work. 

One company was able to make rapid 
progress by cooperating with the em- 
ployes’ committee of each mine, who 
were elected yearly through a working 
agreement between the company and its 
employes. These committees were in- 
strumental in various ways of putting 
across cooperative programs. It was 
found advantageous to occasionally have 
this committee make an inspection of a 
mine and at the same time visit each 
working place and talk accident preven- 
tion to the men. Committees may be 
selected in various ways and are, no 
doubt, worth while. 

A bulletin service is indeed necessary 
to successful accident prevention. The 
National Safety Council has a very at- 
tractive bulletin service included in their 
industrial membership. A bulletin serv- 
ice requires first, however, attractive 
and electric lighted bulletin boards 
placed at conspicuous points both inside 
and outside the mines, and should be so 
placed that employes will pass them 
often. In addition to the above service, 
a company should occasionally post their 
own bulletins referring to specific cases 
with drawings. A successful periodical 
bulletin should show the name of em- 
ploye injured, cause, extent of injury 
and the carelessness attributed to it. It 
should also give striking, snappy safety 
reminders as to what we should and 
should not do. 

The National Safety Council Service 
also includes the “Safety News,” a 
monthly publication, which is especially 
helpful to circulate to the superintend- 
ents and foremen. 

All manner of accident prevention 
standard signs should be posted. Warn- 
ing and caution signs should be used. 
Electric signs are helvful. I have in 
mind a large electric sign, “Safety 
First,” which confronts every man as 
he steps off the cage at the bottom of a 
425-foot shaft and starts for his working 
olace. 

I believe the day is not far distant 
when every mine will be using the elec- 
tric cap lamp, permissible powder and 
electric detonators. I know of one large 
mine on this basis which is now working 
on its eighth year, and by accurate rec- 
ords there has not been an injury of 
any kind due to explosives. 

Rock dusting is essential, but should 
only be used where systematic dusting 
and sampling is carried on. 

I understand a bonus system to key 
men in the industry for accident pre- 
vention work has been successful. I 
would be more inclined to favor such a 
system if it included increase of pro- 


duction, material cost, turnover, produc- 
tion cost, general safety conditions and 
first aid and rescue men—a definite 
number of points according to the im- 
portance allotted to each subject, but 
the total to be considered on a 100-point 
basis. 


All worth-while literature that can be 
obtained should be distributed to the em- 
ployes. The Bureau of Mines publish 
some very helpful pamphlets for the 
mining industry and they should be 
placed before the men. Many insurance 
companies, the National Safety Council, 
powder companies, and others, publish 
helpful booklets. Many of our mining 
institutes could probably publish, with 
a little help, certain papers which could 
be appropriately distributed to all classes 
of mining men. 

One company uses this unique methoa 
of helping the cause: When an accident 
is investigated and the injured man or 
some one else did not observe the rules, 
and caused said accident, or if any em- 
ploye, whether official or others, dis- 
obeyed the mining law or standard rules, 
an “Always Be Careful” card is made 
up showing the mine number, check, 
name, place of accident, or observation, 
a description of what happened or was 
observed, and what the result was or 
may have been. This card is signed 
and placed in his pay envelope on the 
next pay day. The employes endeavor 
to keep these out of their pay envelopes. 

Attractive cards with an appropriate 
message, wired to mine cars and motora 
over a definite period, has proven suc- 
cessful in reducing the heavy toll of ac- 
cidents. 

Small pay envelope activity cards with 
a specific, brief message is worth-while 
propaganda. This is an excellent way 
to awaken the employes to the preven- 
tion medicine where a major accident 
has occurred. 

Appropriate, short, snappy safety re- 
minders should be rubber stamped or 
printed upon the pay envelopes, pay 
statements, time sheets, weighmaster 
sheets, relief and compensation checks 
and vouchers, and even letterheads and 
envelopes. These should be changed 
periodically. 

New ideas must be gathered from out- 
side sources by attendance at meetings 
of this type—the National Safety Coun- 
cil, mining institutes, first-aid contests, 
ete. It is naturally understood that the 
mere attendance at such meetings is not 
sufficient, but that one should be inspired 
and return to his work with renewed 
interest. 

In order to make a close study of ac- 
cident prevention work and graphically 
illustrate the accomplishments by mines 
as a periodical comparison it is neces- 
sary to have systematic statistics. Ac- 
cidents should be studied from every angle 
possible, and then, as a spider weaves a 
web, so should statistics weave them- 
selves so systematically and coordinately 
that results would be noticed in time by 
whatever comparison desired. One com- 
rany has adopted the following forms 
for a study of this kind: Accident 
analysis, summarv of accidents, national- 
ities of employes, summary classification 
of nationalities of emvloyes, accident 
analysis by plants, causes of fatal ana 
non-fatal accidents, ages of employes, 
terms of experience, fatal and non-fatal 
accidents as to hours of occurrence, per- 
centum of accidents by hours through 
actual producing periods, percentum of all 
accidents as to severity and natural 
deaths, inside and outside accidents, com- 
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parison fatality rate of United States, 
State of Pennsylvania, bituminous field 
of Pennsylvania, State of West Virginia 
and that company, number of weeks lost 
per non-fatal accident, by mines, fatal 
and non-fatal accidents by days of week, 
first-aid analysis, comparison as to tIre- 
quency and severity rates, and compen- 
sation paid for injuries. On each of 
these yearly reports is shown the rec- 
ord for the current year as compared 
with the previous year, and also the 
completed record of the same informa- 
tion for the entire period of their ac- 
tivities, all shown by number of ac- 
cidents and in percentum basis. Charts 
are used for many of the above forms. 


Nothing must shake our confidence in 
this work. I heard a noted athlete 
lecture recently. He said that the big- 
gest word he knew today was “pep,” and 
that it could be used to advantage in 
expressing the true significance of what 
should be kept in mind and what could 
be accomplished in any worth-while en- 
deavor. The first letter of this word 
stood for “purpose,” which is especially 
attractive to those in accident prevention 
work. The second letter stood for “en- 
thusiasm,” which must be apparent at 
all times, and the third letter stood for 
“perseverance,” which we surely need in 
our endeavor. We surely need this word 
“pep” as above defined for our constant 
guide to keep accident prevention before 
the men. 


The chairman of the Cunard Steamship 
Co., whose oil fuel bill is said to be 
larger than that of the British Ad- 
miralty, in recently discussing the bun- 
kering of liners, stated that the cost ot 
fuel oil at present does not compare 
favorably with the cost of coal, but 
against the actual cost price there are 
many advantages to be considered. There 
are limits to the price which the com- 
pany can afford to pay and it is possible 
that if the price of oil continues to rise 
the company will seriously consider re- 
version, for a part of the fleet at least, 
to the use of coal. 

Since 1913 the world tonnage of vessels 
fitted for burning oil fuel has increased 
from 1.3 million tons to 18.2 million tons, 
and it is chiefly on account of this great 
expansion in the supply of oil burning 
steamers that the quantity of coal 
shipped at British ports as bunkers has 
declined from 21 million tons to 18 mil- 
lion tons, notwithstanding an increase in 
the same period of 17 million tons in 
the gross tonnage of steamers and 
motorships. 


Early in April best South Wales steam 
coals were selling at $4.62 a ton f. o. b. 
while fuel oil at British ports was selling 
at $19.44 a ton. A statement was made 
before the British Coal Commission in 
1925 that coal was at a competitive price 
when selling at $11.76 a ton compared 
with $17.62 a ton for oil fuel. 

The tonnage of vessels now building in 
the world which are to be fitted with 
internal combustion engines is 1,172,178 
tons while the tonnage of steam vessels 
under construction is 1,370,490 tons. 
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SAFETY IN MINES 


Discipline Is First Requisite—All Units Of The Company Must Be Completely Sold On The 
Safety Idea—A Definite Set Of Safety Rules Must Be Established And Strictly Adhered To By 


HE safety problem in connection 

with coal mining should receive the 
first consideration, and I believe is re- 
ceiving first consideration with many 
coal-mining companies; some of these 
companies have made great strides in 
the safety movement and have made a 
decided reduction in the number of ac- 
cidents. Other companies that have 
been just as energetic in the movement 
of safety have not made the reduction 
in number of accidents as their efforts 
warrant. No doubt the general physical 
conditions of the mine have a great deal 
to do with accident reductivas. 

In some mines where the coal is from 
6 to 8 ft. thick, roof good, entries from 
12 to 16 ft. wide, clean from rib to rib, 
you would wonder why they should have 
accidents; while another mine where the 
coal is 3 to 4 ft. thick, roof conditions 
bad, entries 10 to 11 ft. wide, and con- 
tinual trouble in keeping them clean of 
falls, notwithstanding the fact that this 
company may be doing as much, if not 
more, toward trying to reduce accidents 
than the other company, does not make 
the progress it should make. 

The employes, as a whole, are willing 
to cooperate in the safety movement, 
and if a very careful survey ot the in- 
dustry should be made I am inclined to 
think that a great many of the officials 
in the mine are among the offenders of 
the state laws and company rules. When 
this condition exists, it is a certain fact 
that, if the men in the mine see their 
boss jumping on a moving trip, riding 
on a locomotive, allow company men to 
carry powder in the mine in paper pack- 
ages in excess quantities, or any other 
violation, they get in the same spirit and 
the safety movement is sure to take a 
slide. 

Therefore discipline is the first requi- 
site. 

The mine foreman in taking charge 
of a mine should be sure to carry out 
all of the laws of the state and company 
rules. He should study his men and 
get their confidence. He should pay 
what he promises to pay, and if he is 
unable to pay a certain price for a cer- 
tain piece of work he should say so 
rather than leave the workman under 
the impression that he is going to get 
something and later find that he does not. 

The section foremen or fire bosses 
should see that they carry out the state 
laws and company rules pertaining to 
their work, and if they do this they will 
have no trouble carrying the safety 
movement on to the other workmen. 
They must see that the places on their 
section are driven according to the rules 
of the company, the ventilation taken 
care of, roadways kept clean, as they 
should be in charge of their particular 
section and directly under the super- 
vision of the mine foreman. 

There should be a set of rules adopted 
by each company and these rules should 
cover all phases of mining and each oc- 
cupation inside or outside of the mine. 
If the employes see that all officials 
carry out the state laws and the rules 


” © Mining Engineer, The New River Co., Mac- 
donald, W. Va. 
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Both Employe And Official 


By Epwarp GRAFF* 


of their company they will endeavor to 
carry out the rules pertaining to their 
particular work. 

Beginning with the superintendent: he 
shouid be sober and of good moral char- 
acter; he should stand high in the es- 
teem of the whole community; he should 
be explicit in his instructions, cordial to 
all, candid in his opinion and be willing 
to hear both sides of any controversy. 
He should be the outstanding figure in 
any and all movements, safety or other- 
wise, comply with all rules and laws and 
see that the other officials do likewise. 

The mine foreman should have full 
charge of the inside of the mine and di- 
rectly under the supervision of the su- 
perintendent; he should be sober, of good 
moral character, and willing to take in- 
structions from his superior officers; he 
should have the same characteristics as 
the superintendent; he should comply 
with all state laws and rules of the 
company; see that all entries and rooms 
are driven as required; clearance along 
roadways; roadways kept free from 
dust, fine coal or debris; trolley or 
feeder wire properly hung, wires prop- 
erly guarded, refuge holes where re- 
quired; proper timbering; sidetrack so 
located to give service to the miners in 
sufficient empties, and proper timber 
supply. He should visit all working 
places at least twice each week to see 
that all places are safe and being 
worked as required. These are only a 
few of the rules that should apply to 
the foreman. 

The section foreman is really the mine 
foreman on his particular section, and 
should carry out all instructions given 
him by his superior, the mine foreman. 
He should be sober and of good moral 
character and should pay particular at- 
tention to the condition at the working 
face; he should visit each workman 
twice a day if possible, see that timbers 
are properly set, dangerous slate taken 
down, and instruct the workman with 
reference to his work. In a great many 
cases the section foreman pays more at- 
tention to getting cars loaded than he 
does to safety, and I have found that in 
some cases he visits the workman and 
notices nothing but the loaded car, and 
it is often the case that an accident oc- 
curs about ten minutes after he leaves 
the workman’s place. 

The fire boss, in making an examina- 
tion of gaseous mine in the morning, 
should not only examine for gas, but he 
should pay particular attention to the 
ventilation and the condition of each 
workman’s place, and if danger exists, 
such as loose slate, no timber, or any 
other danger, he should immediately 
fence off the place and not allow the 
workman to enter until he or some other 
official goes back in the mine with the 
workman and stays with him until the 
danger is removed. A great many ac- 
cidents occur by telling, the man to go 
to the place, remove the danger board 
and take down the slate or remove the 
danger before starting work, and pos- 
sibly the official may not visit the work- 


man’s place to see that the danger was 
removed. These conditions lead to care- 
lessness. 

The mining machine operator should 
examine his working place, before start- 
ing to cut coal, and should not cut the 
place if any danger exists. He should not 
allow any person near the machine while 
starting to cut coal, as jacks may give 
way, allowing machine to swing around 
and injure them; he should see that bit 
guards are in place, especially when 
tramming from one place to another; 
he should not move machine across face 
after he has finished cutting unless 
clutch is removed to prevent the chain 
from operating. He should not leave 
his machine with nips on feeder wire as 
power on cable may short-circuit and 
cause fire along roadway. If he notices 
any defect in the equipment he is op- 
erating he should notify the foreman at 
once and have it repaired. These few 
items and many others should be ex- 
plained to the operator and, if carried 
out, will help reduce accidents to a 
minimum. 

The motorman should be careful in 
handling his trips at all times, be sure 
of proper signal before moving trip, al- 
low no person to ride on motor nor on 
mine cars unless it is a special man 
trip, not coast down hill with trolley 
pole off wire, keep safe distance between 
locomotives when traveling in and out 
of the mine, allow no back poling of 
locomotive, or sliding of head hook 
along wire; see that there is sufficient 
sand in sand box of locomotive; see 
that brakeman uses trip light, and drag 
where necessary. He should not couple 
cars while in motion, make flying 
switches, nor bump mine doors open 
with locomotive. If there is no trap- 
per at the door, he should stop the lo- 
comotive and get off to open the door 
or wait until the brakeman opens it. 
These and many other rules should be 
explained to each motorman, and I am 
sure he will endeavor to carry them out 
if he sees other officials and employes 
carrying out the rules pertaining to their 
work. 

The pumper should stop pump when 
oiling or working on pump, and not al- 
low oily waste or other inflammable 
material to lay around the pump room. 
Oily waste should be kept in receptacles 
for that purpose. 

The electrician should see that all 
switching equipment is properly in- 
stalled,. wire properly hung, proper 
guards, bonding, etc., and allow no ma- 
chine to operate if in need of repair. 
He should be directly under the mine 
foreman’s supervision and should see 
that machine operators, pumpers and lo- 
comotive operators comply with the 
rules and state laws. 

Every miner or workman should each 
day before beginning work examine his 
working place, take down all dangerous 
slate or otherwise make the place safe 
before proceeding with his work; he 
should observe every precaution to pre- 
vent accidents inside, outside or about 
the mines; fire no more than one shot 
at a time in any place, and not use 
more than one (Continued on page 519) 
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IMPROVING MINE SAFETY THROUGH CONFERENCE ON 


IMPROVED FOREMANSHIP 


Humanitarian Forethought Yields By-Product Dividends—Development Of Leaders Sought— 
Personal Relationship Emphasized—Reaction Brings Diversified Reading and Better Citizen- 
ship—Conferences Automatically Advance Mine Safety And Accident Prevention 


| Fe the beginning, I am going to assume 
that all mining men are intensely in- 
terested in the prevention of accidents 
in the coal mining industry. I am sure 
also, that the chief interest is from a 
humanitarian standpoint and not from a 
monetary point of view. The former 
may be stated as the major idea, but it 
is a well known fact that the latter is 
an indirect result, or it might be called 
a by-product. 

The conference idea did not originate 
with the Stonega Coke & Coal Co., but 
probably was a direct result of post war 
conditions, at which time so many men 
were released from military duties with- 
out having been trained for any specific 
trade except fighting. 

The objectives of conference work in 
the mining industry are many, but a few 
of them may be summarized as follows: 

(a) To assist in the better understand- 
ing of human relationship in the indus- 


“b) To the developing of better coop- 
eration. 

(c) To enable the worker to see the 
colliery as a whole and appreciate his 
place in it. 

(d) To prepare himself for a place of 
greater responsibility when opportunity 
offers. 

(e) To increase quality and quantity 
of product. 

(f) To promote safety and accident 
prevention. 

It is the latter objective to which I 
wish to call your particular attention in 
as few words as possible. 

About six years ago Mr. J. C. Wright, 
who then represented the Virginia State 
Board for Vocational Education, began 
his mine conference work in Southern 
Virginia at Norton. This conference on 
improved foremanship was sponsored by 
the Virginia Coal Operators Association, 
in cooperation with the Virginia State 
Board and the Federal Board for Voca- 
tional Education. This conference was 
a general one, covering the entire coal 
producing area in Virginia, and to this 
conference the Stonega Company sent 
eight of its most representative mine 
foremen. The enthusiasm shown by the 
members of the conference appeared to 
be so genuine and the opportunities for 
improvement seemed to be so apparent 
that it was decided by the Stonega Com- 
pany officials to extend the conference 
idea specificially to their individual col- 
lieries. 

With this idea in view, the services of 
Mr. J. C. Wright were secured and from 
November 28 to December 17, 1921, he 
conducted two improved foremanship 
conferences, consisting entirely of 
Stonega Company employes. The first 
of these two conferences included only 
colliery superintendents, the safety en- 
gineer, and representative members of 
the Engineering Department. The sec- 
ond included foremen and assistant fore- 
men from all the collieries who had not 
had the privilege of attending the orig- 


_*Chief Engineer, Stonega Coke & Coal Co., 
Big Stone Gap, Va 


By J. D. ROGERS * 


inal improved foremanship conference 
previously held at Norton, Va. 

The primary idea of these two confer- 
ences was to develop leaders to hold 
similar conferences at each colliery as 
opportunity offered, so that opportunity 
might be given to the colliery workers 
to take advantage of the information at 
hand. The direct result of this plan was 
that six separate colliery conferences 
were held during the following year, at 
which approximately 600 men partici- 
pated to the extent necessary to receive 
a certificate on improved foremanship 
from the State Board of Vocational Edu- 
cation. 

This conference idea made it possible 
for the officials of the company to get 
in closer touch with the employes and in 
many instances catch their view point 
from an angle possibly not previously 
considered. It also gave the employes a 
feeling that they really belonged to the 
organization and that the company in- 
terests and their interests were mutual. 
In many instances, the possibility of 
leadership was discovered in certain 
members of the conference where it was 
least expected, which later was tried out 
and has since proven to be real. It is 
quite probable that without this chance 
for expression some of these men would 
still be working for a daily wage, with- 
out having had the chance to prove their 
latent ability. 


The conference idea has also unques- 
tionably reacted on the members in an- 
other form, in that it has broadened 
them to the point where they have be- 
come better citizens and members of 
their respective communities. It has in- 
creased their store of knowledge and in 
most instances given them a desire to 
diversify their reading. It is probable 
that there was a certain percentage of 
attendance due entirely to the request of 
the superintendent, but, I wish to state 
emphatically that no strong arm methods 
were used to secure attendance at the 
meetings. Five evening meetings a week 
for three weeks were held, and the at- 
tendance of each member necessary to 
secure a certificate was 80 percent. In 
other words, he could be present at 12 of 
the 15 meetings and still quality for his 
certificate. It was.in this manner only 
that the idea could be brought to the 
greatest number of colliery workers. 


Each colliery conference was closed 
with a banquet at which all who had re- 
ceived certificates were present. In addi- 
tion to these, the company officials and 
other invited guests helped to make the 
evening a success. 

The results secured have been most 
gratifying, and as we look back over the 
few years which have intervened since 
the conferences for colliery workers 
were held, the very apparent benefits 
have more than warranted the small in- 
itial expense and effort. 

In October, 1926, a similar conference 


was held which included only members 
of our retail stores’ organization. The 
personnel of this group, probably having 
on the average a higher standard of 
mentality, greater results could be ex- 
pected. It is the concensus of opinion 
among the company officials that un- 
questionably the results have been more 
apparent and lasting. The spirit of bus- 
iness courtesy and willingness to serve, 
with the desire to please, is most notice- 
able to a casual observer. When serv- 
ice of that nature is rendered, there can 
be no question as to what the results 
will be. Permit me to say that the ex- 
periment has already given returns be- 
yond the expectations of those who fos- 
tered the movement. 

To continue to train men needs 
specially trained leaders to carry on this 
work. In order that the situation might 
be met a conference was completed at 
Norton, Va., in March of this year, en- 
titled, “Teachers Training Class in Mine 
Safety and Accident Prevention.” This 
work was sponsored by the Virginia Coal 
Operators Association and was conducted 
by the Virginia Department of Voca- 
tional Education and the United States 
Bureau of Mines. 

To this conference the different oper- 
ators in the field sent men most suited 
to become teachers and leaders in acci- 
dent prevention at their respective col- 
lieries. This course required 90 hours 
of actual attendance and lasted over a 
period of three weeks. The leaders of 
the conference were Mr. D. M. Barum, 
of the Virginia Vocational Department 
and Edward Graff, Mining Engineer in 
charge of the Norton rescue station of 
the Bureau of Mines. It is our under- 
standing that this is the first conference 
of this nature ever held by the bitumi- 
nous coal industry in the United States. 

The class consisted of 23 men from the 
Virginia collieries, of which several were 
Stonega Company employes. Particular 
care was taken on the part of the 
Stonega Company to select representa- 
tive men from different collieries who 
were considered to be especially adapted 
to become teachers and leaders in con- 
ference work along the lines of safety 
and accident prevention upon their re- 
turn to their respective collieries. It is 
not necessary for me to go into details 
regarding the instruction given to the 
class by the Messrs. Barum and Graff, 
as you gentlemen are perfectly familiar 
with mining conditions and what mine 
safety means. 

I might add however, that special em- 
phasis was laid on the construction and 
uses of the safety lamp and its place in 
the mining industry as a safety measure. 
The various kinds of approved mine res- 
cue apparatus were carefully studied 
and their application made plain to 
members of the conference. The ques- 
tion of explosives was fully covered, in 
so far as it applied to safety measures 
and accident prevention. At all times 
the leaders had in mind that they were 
dealing with men who were later to take 
the place of teacher in their respective 
colliery com- (Continued on page 519) 
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WHEN AND HOW TO UNSEAL COAL MINE FIRES’ 


Each Fire An Original Problem—Five Methods Of Extinguishment—F actors Governing Unseal- 


ing—Requirements In Organization For This Purpose 


Rock Dust Barriers Recommended 


Famous Fires Recounted With Results Attained 


| INE fires are an ever-present haz- 
1¥Eard; in fact, they are one of the 
greatest hazards in the operation of 
mines. They have taken in their wake 
a tremendous toll in lives and have oc- 
casioned untold property damage. The 
destruction of life and property, and 
demoralization and disorganization which 
frequently accompany mine fires make 
their occurrence greatly to be dreaded 
by mining organizations. No fixed rule 
can be laid down for the control and 
extinguishment of all mine fires, for 
each fire presents in itself a more or 
less original problem dependent on the 
conditions encountered. The principal 
causes of mine fires briefly stated are: 
Open lights, smoking, defective wiring 
and electrical installations, ignition of 
gas, blasting (especially when done with 
black powder), incendiarism, and spon- 
taneous combustion. The primary ob- 
ject is to prevent fires from occurring 
by eliminating every possible fire hazard. 

METHODS OF FIGHTING FIRES 

Despite the precautions we may take 
to prevent fires, we must be prepared to 
handle them should they occur. The 
usual methods for control or extinguish- 
ment are: (1) Direct attack with water, 
chemicals, rock-dust or sand; (2) flood- 
ing the mine or affected area; (3) en- 
closing fire area with tight seals; (4) 
flushing enclosed fire area with silt 
or other solids; and (5) _ introduc- 
_ing into the fire area inert gases 
such as carbon dioxide (CO.). A large 
number of mine fires are extinguished 
in their incipiency by direct attack, and 
failure to extinguish by this method is 
generally due to late discovery, lack of 
water, and other essential facilities or 
improper procedure in the initial attack. 
In the event of failure to quench the 
fire in its incipiency, one of the other 
methods of control or extinguishment 
is resorted to, excepting the use of inert 
gases which is expensive, laborious, and 
very often unsuccessful. The most prac- 
tical method used for control and ex- 
tinguishment is sealing the mine or af- 
fected area, thereby excluding air and 
gradually extinguishing the fire through 
lack of oxygen to support combustion. 
No attempt will be made to discuss the 
proper procedure to use in sealing mine 
fires, because this subject was ably pre- 
sented by J. T. Ryan*, at the last annual 
convention of this Congress. 


When to Unseal Mine Fires 


The question of when and how to un- 
seal mine fires is of vital importance to 
the mining industry. If an error is made 
by unsealing a fire area too soon, the haz- 
ard to life and property is always in- 
creased. This dangerous practice has hap- 
pened and seemingly continues to happen 
with unusual frequency, with the resultant 


1Published with approval of the Director, 
U. S. Bureau of Mines. Presented before Ameri- 
ean Mining Congress, Cincinnati, Ohio, May 16-20, 
1927. 

2Supervising engineer, Instruction 
Safety Division, U. S. Bureau of Mines. 

* Ryan, J. T., Fighting and Sealing Mine Fires 
in Gassy Coal Mines. Paper presented at Annual 
Coal Convention of American Mining Congress, 
Cincinnati, Ohio, May 27, 1926, 30 pp.; reprinted 
in Mining Congress Journal for July, 1926. 
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loss of life and other enormous economic 
losses. The premature opening of sealed 
mine fires is most frequently caused 
through lack of knowledge of the in- 
herent danger involved and the extreme 
eagerness to restore the sealed area to 
a production basis. In the preparation 
of this paper it was disclosed that State 
Mining Laws and other mining author- 
ities give very little advanced informa- 
tion that would adequately direct those 
who have been confronted with this prob- 
lem. This condition can be largely at- 
tributed to the failure of mining men 
in the past to give this problem the con- 
sideration its importance merits. The 
control of fires by sealing and the time 
for unsealing are based on established 
laws of physics and chemistry, coupled 
with experience and sound judgment of 
surrounding circumstances. Through 
the aid of the experienced chemist versed 
in the technique and interpretation of 
fire gases in sealed areas, we are pro- 
vided with a reasonably accurate knowl- 
edge of the composition of the fire gases, 
and hence are able to determine the po- 
tential hazard involved and the time the 
seals can be broken with the least pos- 
sible hazard. 

Next in importance to the determina- 
tion of the time for unsealing, is that of 
perfecting an efficient organization and 
making ample provision for the neces- 
sary equipment and materials for the 
use of those who are to engage in this 
hazardous undertaking. 

FACTORS GOVERNING TIME FOR UNSEALING 

The unsealing of any mine fire is a 
hazardous undertaking and should not 
be treated lightly by those engaged in 
the work. It matters little whether the 
mine is rated as gassy or non-gassy; 
fires should all be considered as highly 
potential hazards when the time arrives 
for unsealing them. Besides the proper 
time for the unsealing, which should be 
carefully considered, every possible safe- 
guard should be placed around those en- 
gaged in the work. 

Experience and scientific study have 
taught us that no attempt should be 
made to unseal a mine fire until the 
oxygen content of the sealed atmosphere 
is sufficiently low to make explosions 
impossible, irrespective of the amount 
of combustible gases that may be pres- 
ent, and also not until the carbon mon- 
oxide (CO), which is the indicator of 
combustion, has disappeared. In addi- 
tion, sufficient time should be given for 
the area under seal to cool in order to 
minimize the chance of rekindling when 
air is admitted for the recovery of the 
affected region. In substance, some of 
the principal factors that govern the 
time for unsealing fire areas as gained 
from personal experience, observation 
and through consultation with mining 
men experienced and conversant with 
this subject, briefly stated, are: (1) Ex- 
tent of fire under seal; (2) character or 
kind of material involved; (3) charac- 
teristics of overlying strata and its like- 
lihood to cave and cover the fire; (4) 


tightness of seals and enclosed area; (5) 
influence of barometric pressure on the 
enclosed area; (6) accurate and system- 
atic sampling of the atmosphere under 
seal; (7) composition of fire gases in 
the sealed area; and (8) location of the 
fire area with respect to ventilation. 
EFFECT OF BOREHOLES, AREA SEALED, IN- 

TENSITY OF FIRE, RooF MATERIAL, 

AND CAVING 

In addition to the factors just men- 
tioned, which generally govern the time 
for unsealing, there may be local factors 
that will necessitate careful scrutiny 
such as proximity of gas wells to 
fire areas and position of boreholes. 
Ordinarily a large acreage under seal 
will require more time before unsealing 
than a smaller area; especially is this 
true if the seals in the former are 
poorly placed in the sealing operation. 
The size and intensity of the fire at the 
time of sealing are factors which should 
be taken into consideration in the re- 
duction of oxygen content of the sealed 
area. The character of the strata over- 
lying the coal bed plays a very impor- 
tant part in determining the time for 
unsealing. For example: an oily shale 
roof that has presumably covered a fire 
will burn and retain heat for long pe- 
riods, even after the oxygen content of 
the sealed area is reduced to a point 
where combustion is impossible. The 
writer knows of instances where roof 
of this character was hot 30 days after 
the oxygen content of the fire area had 
been reduced below 3 percent. The like- 
lihood of re-kindling on the admission of 
air under these conditions is consider- 
ably augmented; furthermore, it is ex- 
tremely difficult to get to the seat of the 
fire for long periods where the roof has 
caved and covered the fire, and is of a 
combustible nature. Another striking 
example where caved roof materials of 
a combustible nature aggravates the fire 
under seal is where the immediate roof 
over the coal is composed of alternate 
bands of bone, shale and coal, the bone 
of which is fairly high in sulphur. 

The characteristics of the material 
burning—that is, whether it is wood, 
various kinds of bituminous coal or an- 
thracite, rate of burning and change of 
gas composition—are factors which may 
influence rekindling on the admission of 
air. Coals that run high in volatile com- 
bustible matter would burn faster and 
be more likely to rekindle on the ad- 
mission of air than coals or material low 
in volatile-combustible matter. 


TIGHTNESS AND MATERIAL OF SEALS 


Tight seals are essential for oxygen 
control. Preferably they should be made 
of non-combustible material such as 
brick, tile, concrete, etc., well hitched 
into ribs, floor, and roof. They should 
be built at a point where the roof is 
sound with a view of reducing leakage 
through the strata to a minimum. Pro- 
vision should be made for sampling of 
the fire gases, water gage readings, and 
for reducing pressure if necessary by 
“bleeding off” the fire gases. No seal 
can be made hermetically airtight, but 
every effort should be put forth to con- 
struct them as tightly as possible. If 
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there are excessive leaks around and 
through the seals, or if there are cracks 
or breaks to the surface or overlying 
measures, effort to control oxygen and 
extinguish the fire will be futile. There 
should be a constant decrease of the 
oxygen content in the samples collected 
from behind fire seals and if this does 
not occur it usually can be attributed to 
leaky stoppings or breaks in the strata 
or coal which permit air leakage. Some- 
times, the oxygen will be reduced rap- 
and 


idly consistently and then, with 
slight fluctuations, remain almost sta- 
tionary. This condition can also usually 


be traced to the same cause. In both 
cases a thorough examination should be 
made of conditions and an extra effort 
put forth to close any leaks. Stoppings 
should be frequently inspected and any 
cracks in or around the stopping 
promptly repaired. 
“BREATHING” OF SEALED AREAS 


Barometric pressure has an influence 
on sealed areas as it is largely responsi- 
ble for the so-called “breathing” in and 
out. An increase of barometric pres- 
sure in excess of the pressure behind 
seals will result in air entering the 
sealed area. Similarly, a decrease in 
barometric pressure that is less than 
the pressure of the sealed area will re- 
sult in outward leakage through or 
around the stoppings. The latter con- 
dition assists materially in reducing the 
oxygen and aids dissipation of carbon 
monoxide. Frequently, sufficient pres- 
sure is developed in the enclosed area 
to offset any increase in barometric 
pressure, and when these ideal condi- 
tions prevail there will be a continual 
outward pressure against the seals. 

Facilities for taking water-gauge ob- 
servations should be provided in one or 
more of the stoppings that enclose the 
fire area. When the water-gauge indi- 
cates that pressure is increasing in the 
fire area, the excess pressure may be 
“bled off” under a water seal, if it is 
found advisable to do so. 


IMPORTANCE OF PROPER SAMPLING AND 
ACCURATE ANALYSES OF FIRE GASES 


It is of the utmost importance that 
proper sampling and accurate analyses 
be made of the fire gases so that the 
analyses indicate without a question the 
composition of the gases in the sealed 
area. Samples should be collected from 
behind stoppings only when the pres- 
sure is outward, as samples collected 
when there is inward pressure are usu- 
ally inaccurate and, consequently, not 
representative of the sealed atmosphere. 
Samples from fire areas should be col- 
lected at least once every 24 hours dur- 
ing the first few days. Later, when 
the analysis shows that the stoppings 
are tight by the reduction of oxygen, the 
collection of samples can be made at 
longer intervals, possibly once a week 
or even longer. 

There are three methods that can be 
employed in the collection of samp!es— 
namely, by vacuum tube, water displace- 
ment and air displacement (using an 
aspirator bulb or pump). Of the three 
methods, the vacuum tube is preferable, 
as it is more easily sealed, can be stored 
indefinitely, and is best adapted for ship- 
ping. After samples have been collected 
they should be accurately analyzed. 
Portable field apparatus can be used 


‘Jones, G. W., and Perrott, G. St. J., Oxygen 
Required for the Propagation of Hydrogen, Car- 
bon Monoxide, and Methane Flames. Paper read 
before Spring Meeting of American Chemical 
Society, Richmond, Va., April 13, 1927. 
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Fig. 1—Sealed Fire Area, Oakmont Mine, Hillman Coal and Coke Co., Barking, Pa, 


where extreme accuracy is not essential. 
The modified Orsat apparatus is accurate 
to approximately 0.20 percent. If 
greater accuracy is desired, the samples 
should be sent to a laboratory equipped 
for accurate work, where analysis as 
accurate as 0.01 or 0.02 percent can be 
made. 

WHAT CARBON MONOXIDE IN SEALED AT- 

MOSPHERE INDICATES 


The proper interpretation of the com- 
position of fire gases is of vital impor- 
tance in determining when it is reason- 
ably safe to break the seals. It has long 
been recognized that the presence of 
carbon monoxide is an indication of ac- 
tive or recently active fire, and the ab- 
sence of carbon monoxide is not a safe 
criterion that the fire has been extin- 
guished, but rather that flame and more 
or less active combustion has ceased. 
Especially is this true where there is a 
large area under seal in which case car- 
bon monoxide might be lost through 
dilution. No fire is safe to unseal with 


a view of ventilating the affected region 
until the carbon monoxide has disap- 
peared. Even after the carbon monoxide 
has disappeared it is advisable to give 
ample additional time for the heated 
material and strata to cool before open- 
ing and ventilating the sealed area; in 
fact, it may be necessary under certain 
conditions to delay unsealing for several 
months before the area cools sufficiently 
to be reopened with safety. 


IMPORTANCE OF LOW OXYGEN 
IN SEALED ATMOSPHERE 


Before an attempt is made to unseal 
a fire, the oxygen in the sealed area 
must be sufficiently low to prevent the 
possible ignition of explosive gases, but 
before this condition obtains, active com- 
bustion will naturally have ceased. In 
their experiments on methane-air mix- 
tures, Jones and Perrott‘ found that 
when the oxygen is reduced to 12.1 per- 
cent, flame propagation and explosion 
are impossible, no matter what propor- 
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found in sealed areas contain, in addi- aie ; - — 
tion to varying percentages of methane, 
small quantities of hydrogen, carbon — No. / 
monoxide and other combustible gases. /0$0,- 
The extent to which oxygen should be 
reduced under these conditions depends me | 
upon the relative quantities of hydro- Sten Alter stoppings are erected Fresh ar may be conducted to 
gen, carbon monoxide and other com- | / Wa 2 cut in winch steneing No 3s erectea 
bustible gases present. The data avail- #50, | ( 
able on this subject indicate that when = > 
the oxygen in a sealed fire area is re- «0.| [7 e 3 
duced to A percent, there 1S little, if | St &frect match /um ber stoppings where canvas stopoings are 
any, likelihood of an explosion occur- | Wa 3 located, doors to be placed in stogpings 283, a/s0 
ring. However, it is desirable that the sso. | | g OD stegoing Noe for the purpose of obtaining gas samples 
oxygen be reduced to at least 3 per- * 
cent and preferably below 1 percent be- a H+ 
fore an attempt is made to unseal, as —s 
these lower percentages give large fac- = 
tors of safety from dilution of the gas wi Step yy 8 
due to changes in barometric pressure Wo.4 Z 
or leaky seals during the process of 5 
unsealing, especially if the latter is done rod 
by the air-lock method. 
FIRES Wo orrgina/ stopping on road No.7 

The influence of carbon dioxide con- a €00 < 
tained in fire gases is clearly shown by 8 $ 
Coward and Hartwell*, who have de- 
termined that 25 percent or more of car- 2 $50 095.2 —— 
bon dioxide is required to render meth- 
propagation. They also found that there Final ) Les 
was a marked decrease in the upper ex- <& 7SR butt 
plosive limits (15 percent) of methane- / 
air mixtures and a comparatively slow $¢ 0 3 Original fire 2-3-26 
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by the addition of varying percentages 400, 33 
of carbon dioxide. The practical appli- sieticdal eS 
cation of these experiments shows rather rev 1 gs 
conclusively that the explosion limits of 350 owe = 
methane-air mixture are unaffected by then to erect an at 
carbon dioxide, and that it plays little, at pont No.2 ata pont that may be decided vpon after 
if any, influence in the extinguishment wi | — nation of the ground has been made 
of a fire under seal, because the per- Net shown on original map 
centage of carbon found in fire 
percent at the time for — 
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5 Coward, H. F., and Hart- 
well, F. J., The Limits of 
Inflamability of Firedamp in 
Atmospheres which Contain 
Blackdamp. Safety in Mines 
Research Board Paper No. 
19, 1926, London, England. 
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TABLB 1. ANALYSES OF AIR SAMPLES TAKEN AT THE HORNING M 
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INE FIRE AND EXPLOSION (Fire and Explosion Occurred February 3, 1926) 


Sample Percent by volum 
Samp! erce 70 in Stopping, in Mine, 
No Hour Loeation CO, 18) ‘ Ne inches inches 

Feb. 5 12.00 noon 8 face stopping 2.4 13.4 0.8 11.3 72.1 adue esate 
2 Feb. 5 4.45 p.m 8 face stopping 2.8 12.3 1.3 11.7 72.9 weak snus 
3 Feb. 5 11.30 p.m & face stopping 3.0 11.3 1.3 13.1 71.3 oe enwes 
‘ Feb. 6 5.30 a.m 8 face stopping 4.1 9.8 1.4 15.8 68.9 Rae 5 
; Feb. 6 12.00 noon 8 face stopping 15 8.9 1.4 18.2 67.0 0.7 waned 
6 Feb. 6 6.45 p. m. 8 face stopping 1.1 8.3 1.6 19.4 66.0 0.65 a 
; Feb. 6 11.45 p.m 8 face stopping 1.6 8.0 1.4 20.5 65.5 0.7 caice 
8 Feb. 7 8.45 a.m 8 face stopping 5.2 7.0 1.6 23.1 63.1 0.7 pope 
) Feb. 7 4.45 p.m 8 face stopping 1.7 6.4 1.4 24.9 62.4 1.2 Saas 
1 Feb. 7 11.05 p. m. 8 face stopping 15 6.2 1.5 26.6 61.2 2.3 ee 
i Feb. 8 3.00 a. m. 8 face stopping 1.6 6.1 1.5 27.8 60.0 1.45 29.26 
12 Feb. 8 11.05 am. 8 face stopping 6 5.5 1.5 29.9 58.5 1.8 29.17 
13 Feb. 8 5.50 p. m. 8 face stopping 6 5.2 14 30.7 58.1 1.6 py 
14 Feb. 9 1.00 a. m. 8 face stopping 15 5.0 1.3 33.0 56.2 2.25 29.12 
15 Feb. 9 11.00 a. m. 8 face stopping 1.6 4.1 1.3 34.5 54.9 1.2 28.89 
16 Feb. 9 6.10 p.m. 8 face stopping 1.3 4.4 1.1 36.5 53.7 0.9 28.72 
Iva Feb. 9 10.50 p.m. 8 face stopping 16 4.2 1.5 36.5 53.2 1.05 eae 
18 Feb. 10 3.45 a.m. 8 face stopping 4.0 5.7 1.3 33.6 55.4 ; mak 
19 Feb. 10 6.00 a.m. 160 feet inby seal on 9th face. $6 4.2 1.6 34.2 56.3 a Hed 
20 Feb. 10 8.40 a.m. Where stopping No. 3 is built. 3.7 3.9 1.3 38.7 52.4 
21 Feb. 10 10.20 p. m. Ne. : Stopping after stopping was it 
uilt. 8 5.5 53 
Feb. 10 10.20 p.m. No, 2 stopping after stopping was 
built. - 5.6 1.2 36.3 53.1 
Feb. 10 11.00 p.m. From valve in 8th face stopping. 1.0 3.9 1.6 41.1 49.3 
4 Feb. 11 7.10 a. m. — 27 feet inby break-through 
2 3.6 1.4 43.8 0 
5 Feb. 11 11.00 a.m. From valve in 8th face stopping. 3.9 3.4 1.3 44.8 166 Hr 29.32 
26 Feb. 11 11.45 a.m. 9th face 15 feet inby crosscut 
where No. 7 stopping is to be 
built, 1.0 3.5 1.2 43.8 47.5 
>> Feb. 11 11.45 a.m. 8th face 15 feet inby crosscut 
where No. 7 stopping is to be 
built. 1.0 3.5 1.3 43.3 47.9 
28 Feb. 12 12.15 a.m. 9th face 15 butt first advance. 1.0 3.2 1.4 46.6 44.8 
29 Feb. 13 4.45 a.m. 15 butt between No. 1 and 2 rooms. 3.5 4.5 1.2 44.6 46.2 
30 Feb. 13 9.50 a.m. Outside stopping in 16 butt. 1.5 4.8 1.1 46.4 44.2 
31 Feb. 13 1.00 p.m. 15 butt between No. 1 and 2 rooms. 6 4.8 1.1 45.5 45.0 
32 Feb. 13 5.00 p.m. Intersection of No. 2 room 15 butt. 3.5 4.7 1.0 45.5 45.3 
33 Feb. 13 10.30 p.m. Inside chute 16 butt 100 feet from 
face. l 4.6 0.7 46.5 45.1 
34 Feb. 14 00 a.m. 6 feet inby last crosscut on 16 butt. 1 5.€ 0.9 45.6 44.8 
35 Feb. 14 10.00 p.m. 15 butt upper chute. 2.8 6.0 0.4 46.2 44.6 
36b Feb. 15 5.50 p.m. 8th face 250 feet inby 16 butt. 2.5 4.7 0.5 52.8 39.5 
37e Mar. 11 1.30 p.m. Through seal 16 butt. 2.9 0.1 0.1 88.8 8.1 one coene 
38d Mar. 13e 7.40 p.m. Through seal 16 butt. 2.8 0.2 0.1 88.8 8.1 ‘wes cocee 
(a) Seals were broken about 4 hours after taking sample 17. (b) Last bod; recovered on February 15; at 11.03 p. m. (c) Sample 37 taken 25 days 
after recovery of bodies. (d) Sample 38 taken 27 days after recovery of bodie (e) Seals broken and area ventilated night of March 13, 1926. 
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TABLE 2. ANALYSES OF AIR SAMPLES TAKEN IN OAKMONT MINE SEALED AREA*, (Fire Discovered January 14, 1925.) 


Date Location - am 
No. 1925 Butt No. CO, 
1 Jan. 15 19 return 2.22 
2 Jan. 24 19 return 4.5 
3 Feb. 9 19 return 4.8 
4 Feb. 26 19 return 5.4 
5 Mar. 6 19 return 5.2 
6 Apr. 8 19 return 5.8 
7 Apr. 16 10 return 3.7 
x Apr. 16 20 intake 5.0 
9 May 5 10 return 3.8 
10 May 5 20 intake 3.5 
ll June 11 10 return 2.4 
12 June 11 20 intake 3.9 
13 June 22 10 return 2.7 
14 June 22 20 intake 3.8 
15 July 10 10 return 3.1 
16 July 10 20 intake 3.1 
17 Aug. 22 10 return 4.3 
18 Oct. 8 10 return 4.6 
19 Oct. 8 20 intake 3.3 


--Percent by volume— Remarks 

H, co CH, Ne 
15.45 0.0 0.66 1.44 70.23 First sample after stoppings were completed. 

4.2 1.4 1.2 3.8 84.9 Hydrogen probably due to burning material falling in water. 
5.5 0.6 1.4 5.4 82.3 

4.9 0.0 1.6 7.1 $1.0 

5.7 0.0 1.1 7.3 80.7 Explored back of stopping April 4, 1925. 

5.5 0.0 1.3 7.9 79.5 Started to flood behind seals. 

5.8 0.0 0.4 8.6 81.5 Unable to get sample at 19 butt closed by water. 

6.1 0.0 0.8 8.3 79.8 Large volume of air pumped out before taking sample. 
6.1 0.0 0.3 9.2 80.6 

7.5 0.0 0.4 10.5 78.1 Large volume of air pumped out before taking sample. 
5.6 0.1 0.1 10.7 81.2 Hydrogen probably due to water reaching fire in roof. 
8.5 0.6 0.0 18.5 68.5 Hydrogen probably due to water reaching fire in roof. 
7.7 0.0 0.03 11.1 78.47 

6.1 0.0 0.0 19.8 70.3 Considerable pumping to get sample. 

6.9 0.0 Trace 10.7 79.3 

4.7 0.0 Trace 18.6 73.6 Stopping under pressure. 

2.1 0.0 0.0 17.1 76.5 

0.8 0.0 0.0 20.8 73.8 

0.4 0.0 0.0 26.4 69.9 Stopping under pressure. 


| 
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* Seals broken and area ventilated night of October 15, 1925. 


mont mine, Pennsylvania, which will be 
referred to later, is a striking example 
of how a fire could not be extinguished 
for approximately six months because 
of air circulation through the sealed 
area, which was caused by different parts 
of the sealed panel being under different 
amounts of suction or negative pressure. 
(See Figure 1.) 


COMPOSITION OF FIRE GASES FROM SUC- 
CESSFULLY UNSEALED MINE FIRES 


Tables 1 and 2 give analyses of fire 
gases taken from the Horning and Oak- 
mont mines, near Pittsburgh, Pa. 


DISCUSSION OF HORNING FIRE GASES 


It will be noted that the first sample 
taken at noon, February 5, showed 13.4 


percent oxygen. Subsequent samples 
taken at frequent intervals showed a con- 
stant and somewhat rapid reduction in 
the oxygen content from the first sample 
to No. 17 (4.2 percent) collected 10.50 
p. m., February 9. This reduction from 
13.4 percent to 4.2 percent was prob- 
ably hastened by a gas feeder which was 
the source of the original fire and the 
subsequent explosions. The gas issuing 
from the feeder caused an increased 
pressure in the enclosed area, which in 
turn reduced the oxygen content in the 
air by outward leakage of the atmos- 
phere under seal through the stopping 
that enclosed the fire. This fact is 
clearly brought out by a study of Table 
1 which shows 11.3 percent methane on 
February 5 and 33.6 percent on the 9th. 


The recovery of the affected region was 
started by a system of air-locks on the 
10th and completed on the 15th. It will 
be observed that the maximum oxygen 
increase during this period, while rescue 
crews were at work, was only 1.4 per- 
cent, and the methane increased from 
34.2 to 51.3 percent. Seals were placed 
in the entry where the fire originated on 
February 15, and no attempt was made 
to ventilate the affected area until 
March 13. At this time the oxygen and 
carbon monoxide content were 0.2 per- 
cent and 0.1 percent, respectively. An 
exploration trip by rescue crews on 
March 13 proved that the fire had been 
extinguished. A full account of this 
occurrence is given under “Procedure 
Used in Unsealing Horning Mine Fire.” 
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DISCUSSION OF OAKMONT FIRE GASES 
On January 14, 1925, a section (see 
Figure 1) of the Oakmont mine was 
sealed, following the discovery and seal- 
ing of a fire. it will be observed from 
Table 2 that the first sample collected on 
January 15 contained 15.40 percent oxy- 
gen and another sample collected on the 
24th contained 4.2 percent. This was the 
lowest oxygen content shown over a long 
period, as a subsequent sample collected 
on March 6 contained 5.2 percent. When 
the oxygen content showed no reduction, 
the stoppings surrounding the fire area 
were reinforced and every effort was 
made to stop leakage of air. On April 
4, in order to definitely ascertain condi- 
tions within the sealed area, an explora- 
tion was made by rescue crews behind 
the seals adjacent to the fire. This ex- 
ploration was made through an air-lock, 
thus admitting a minimum amount of 
oxygen. When unmistakable indications 
of fire were found by the rescue crews, 
the area was resealed and flooding of 
the enclosed area attempted. The flood- 
ing was afterwards found to have been 
unsuccessful owing to the difference in 
elevation within the sealed area. Refer- 
ence to Table 2 shows that after reseal- 
ing the subsequent samples contained a 
slight increase in oxygen and that vir- 
tually no reduction was effected until 
after July 11, 1925. About this time the 
ventilation was changed by building a 
stopping in the return from No. 10 butt 
and by opening the trap-door on the in- 
take airway outby No. 10 butt. The 
change in ventilation placed an equal 
pressure on all stoppings that enclosed 
the panel. A sample taken on August 
22 showed 2.1 percent oxygen, and 
samples taken on October 8 showed 0.8 
percent at No. 20 butt and 0.4 percent 
at No. 10 butt, respectively. On October 
15 the area was explored, and as no in- 
dications of fire were found it was re- 
ventilated. 


CONCLUSIONS REGARDING WHEN TO UN- 
SEAL FIRES 


It is obvious that very careful consid- 
eration must be given to all of the fore- 
going factors in the proper determina- 
tion of the time for unsealing, as an 
error in any one of them may necessi- 
tate resealing and may be accompanied 
by disaster. Haphazard methods of pro- 
cedure frequently employed by inexperi- 
enced and incompetent persons have also 
proved costly to life and property. It 
is therefore essential that an efficient 
organization and correct procedure be 
emphasized in order to unseal fire areas 
with the maximum degree of safety. 


How to Unseal Mine Fires 
ORGANIZATION 


An efficient organization is absolutely 
essential for the safe handling of the 
work of unsealing a mine fire. The or- 
ganization should be headed by a cool, 
competent person, well versed in the 
technique of mine fires. In addition, 
there should be an advisory committee 
of mining men thoroughly experienced 
in mine fires, and more or less conver- 
sant with local conditions. They should 
also be well versed in recovery proce- 
dure, protective and detective apparatus, 
and devices necessary for the safety of 
those engaged in the undertaking. A 
plan for the safe conduct of the work 
should be formulated by the man in 
charge and his advisors before actual 
work is commenced, and there should be 
no deviation from the plan as outlined 
unless approved, after careful considera- 
tion, by those in charge of the situation. 


THE MINING CONGRESS JOURNAL 


If the unsealing operations are exten- 
sive, such as where there is a large area 
under seal, requiring days and even 
weeks before the seat of the fire can be 
reached, the work should be arranged 
in 6 or 8-hour shifts. An experienced 
man should be placed in charge of each 
shift, as an assistant to the man in 
charge of the entire operation. Well- 
trained crews, physically able and ex- 
perienced in the use of oxygen breathing 
apparatus should be a part of any or- 
ganization engaged in unsealing mine 
fires. They should be provided with all 
necessary equipment to conduct the 
work successfully. At least two complete 
crews should be underground at all times 
and no crew should make an explora- 
tion or work in advance of fresh air, 
without a reserve crew at the base of 
operations. The remainder of the un- 
derground organization should consist 
of foreman, certified firebosses, carpen- 
ters, masons, drivers, laborers and 
others necessary to carry out the work 
safely and efficiently. 

The surface organization should con- 
sist of a man stationed at the fan con- 
tinuously, a man or men to search for 
smoking materials such as matches and 
patent lighters and to check the under- 
ground workers in and out of the mine, 
chemists for making air analysis, and 
other men as may be required. When it 
is known that the operations are going 
to be of considerable duration, at least 
two competent men should be provided 
on each shift to clean, recharge, test 
and repair the oxygen breathing appara- 
tus being worn by the underground 
crews. Provision should be made on the 
surface for a mess room and sleeping 
quarters for those engaged in the work. 
No persons other than those directly 
engaged in the work of unsealing a mine 
fire should be permitted underground. 


VENTILATION AND RocK-DUSTING 


The successful opening of any fire area 
will necessitate a certain amount of 
preparatory work. Necessary adjust- 
ments in ventilation should be made so 
that the return from the fire area can 
be directed into the main return. Re- 
turn airways should be inspected and if 
necessary, arrangements made to confine 
the fire gases to the main return so as 
to prevent the gases from circulating or 
accumulating in other portions of the 
mine. All entries leading to and from 
the fire area should be heavily coated 
with rock-dust at and outby the seals 
that are to be broken. As an additional 
precaution, rock-dust barriers should be 
erected close to the seals and at other 
advantageous points; especially should 
this be done in return airways which 
will be used for conducting the firegases 
to the surface. 


MATERIAL REQUIRED 


Material necessary for building stop- 
pings, air-locks, line brattices, etc., to- 
gether with necessary tools, should be 
placed at convenient points close to the 
seals that are to be broken. If air- 
locks are to be used in the unsealing op- 
eration, doors for these can be previously 
constructed and placed where they will 
be readily accessible. Every expedient 
should be utilized in procuring and ad- 
vantageously arranging materials to 
avoid unnecessary delay when the actual 
work of unsealing is undertaken, 


ELECTRIC Power Cut-Out 


It is essential that the electric current 
be cut out from that section of the mine 
in which the fire is sealed, even before 
the actual work of unsealing is under- 
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taken. Moreover, when the seals are 
broken it is absolutely necessary that the 
electric current be cut off from the whole 
mine in order to eliminate the possible 
ignition of gas through arcs or sparks. 
Men engaged in the preparatory work 
or the actual unsealing of a mine fire 
must be provided with closed lights, 
preferably approved electric cap lamps 
or flashlights for illumination. 


DEVICES FOR DETECTING GASES 


Safety and good mining practice re- 
quires that ample means for the detec- 
tion of mine gases be provided for per- 
sons designated to use them. The nec- 
essary devices for the detection of mine 
gases are: Permissible flame _ safety 
lamp, Burrell indicator, possibly a con- 
tinuous methane recorder (main return 
only), also canary birds, “Hoolamite” de- 
tectors (carbon-monoxide detectors), 
pyrotannic-acid outfits for detecting car- 
bon monoxide, and a portable Orsat gas 
analysis outfit. 


FLAME SAFETY LAMPS 


A minimum number of flame safety 
lamps which will suffice for detecting 
methane or oxygen deficiency should be 
taken underground; perhaps two or three 
will serve the requirements at any one 
time. They should be carefully cleaned, 
filled, assembled, inspected, and tested. 
It is desirable that the lamps be tested 
in a lamp-testing cabinet filled with gas- 
oline vapors before they are taken un- 
derground. Only competent persons 
familiar with their use should be desig- 
nated to carry flame safety lamps, and 
as an additional precaution to insure the 
safe condition of lamps, these persons 
should also carefully examine the lamps 
before taking them underground. 


CANARY BIRDS AND OTHER DETECTORS 


It undoubtedly will be advantageous 
to have canary birds available at the 
fresh air base to detect carbon monoxide. 
Their use is limited to the fresh air base 
because they can not be used in the 
sealed area on account of oxygen defi- 
ciency. As the Hoolamite detector is 
adapted for use whether oxygen is pres- 
ent or not, it can be used by crews ex- 
ploring behind the fire seals, also by 
crews examining the return from the 
fire area. The pyrotannic-acid method 
is invaluable for indicating small 
amounts of carbon monoxide, though its 
use requires more technique than the 
canary bird or Hoolamite detector; it is 
the most accurate method known when 
the carbon monoxide does not exceed 
0.2 percent. It can also be used for de- 
termining the amount of carbon monox- 
ide in blood. 


OrSAT APPARATUS 


_A modified, portable Orsat gas-analy- 
sis apparatus is indispensable for use 
preparatory to and during the actual 
work of unsealing a mine fire. The work 
of analyzing fire gases should prefer- 
ably be in charge of an experienced 
chemist who can properly interpret and 
explain to those in charge the signifi- 
cance of changes in gas composition 
within the sealed area. The apparatus 
should be installed on the surface and 
just prior to unsealing, a check sample 
of surface air and of fire fumes should 
be taken and a complete analysis made 
for oxygen, carbon monoxide, methane, 
and carbon dioxide. Quick determina- 
tions may be made for oxygen by a 
portable apparatus installed at or near 
the fresh air base. This is necessary 
to prevent delay in transporting samples 
to the surface for analysis. However, 
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no determinations for combustible gases 
should be made underground. As re- 
covery work progresses, frequent deter- 
minations should be made underground 
for oxygen. This should be supple- 
mented with complete analysis of 
samples taken at stated intervals and 
analyzed on the surface. Those in 
charge of the work should be guided by 
the advice of the chemist with respect to 
the proper interpretation of the gases. 
A complete log should be kept of the 
analyses for reference and guidance, and 
a curve drawn therefrom and extended 
as analyses are completed. This curve 
or curves would be so formulated as to 
indicate the percentage of gases against 
time. 


OXYGEN BREATHING APPARATUS 


It is of prime importance for the 
safety and protection of the men engaged 
in the work that an ample supply of 
permissible oxygen breathing apparatus 
and of approved types of gas masks in 
first-class condition be available. Breath- 
ing apparatus will be required by res- 
cue crews working in advance of fresh 
air. The use of approved types of gas 
masks must of necessity be limited to 
places where a flame safety lamp will 
burn and can safely be used. Where the 
recovery work is likely to be extensive 
it is advisable, in order to expedite the 
work, to establish an underground base 
for charging, testing, and. repairing 
breathing apparatus and gas masks. 


OTHER INSTRUMENTS NEEDED 


In addition to the apparatus used for 
detection of mine gases and protection 
against them, other miscellaneous ap- 
paratus and equipment will be required, 
such as anemometers, barometers, max- 
imum and minimum thermometers for 
taking temperature observations, oxy- 
gen inhalers, first-aid supplies, a life- 
line for use of rescue crews, and fire 
extinguishers. 


OTHER MATERIALS REQUIRED 


Materials necessary for unsealing will 
depend, to a considerable extent, upon 
local conditions. An adequate supply of 
brattice-cloth, boards, posts, and other 
necessary lumber for building air-locks, 
stoppings, and line-brattices, should be 
at hand. For possible emergency that 
may arise it is advisable to have on 
hand a supply of building material such 
as brick, tile, cement, sand, trowels, 
bricklayer’s hammers, mortar boxes and 
water. Hammers, axes, saws, sledges, 
hatchets, picks, bars, and nails should 
also be available. To minimize the like- 
lihood of ignition of gas through sparks, 
while work is being done in air-locks, 
within the enclosed fire area or in prox- 
imity to the seals, it is decidedly desir- 
able, if not imperative, that copper ham- 
mers, nails, and bars and wooden wedges 
be used. 


METHODS OF UNSEALING 


The method to be used for the recov- 
ery of-a fire area must be planned and 
outlined in detail before the seals are 
broken. There are in general two sys- 
tems that may be employed, namely, 
(1) recovering an area in_ successive 
blocks by means of air-locks, and (2) 
re-ventilation of an area after there is 
conclusive evidence that the fire has been 
extinguished. When the sealed area is 
extensive, the fire inaccessible, or the 


®Allen, C. A., and Watts, A. C., Apparatus 
Men Load Out Heated Material from a Mine Fire 
in a Cooling Current of Oxygen-Depleted Air. 
Coal Age, Vol. 21, March 23, 1922, pp. 479-483. 
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exigencies of the case necessitate the re- 
moval of bodies from a previous explo- 
sion, the area should be recovered in 
sections by using air-locks and advancing 
to a point where observations can be 
made, or the bodies recovered. After the 
air-locks have been advanced sufficiently 
close to the seat of the fire so that ob- 
servations can be made, it may be possible 
to load out heated material through the 
air-locks, as was done at the fire in the 
Sunnyside mine, Sunnyside, Utah.’ When 
the area under seal is relatively small, 
so that it can be explored by rescue 
crews under reasonably safe conditions, 
and there is every indication that the 
fire has been extinguished, the area 
should be re-ventilated and the fire gases 
removed as quickly as possible, prefer- 
ably with all persons out of the mine. 


RECOVERING A SEALED AREA BY USE OF 
AtrR-LOCKS 


Prior to breaking the seal on the in- 
take side of the area a tightly con- 
structed air-lock, preferably of matched 
lumber should be erected at a conve- 
nient distance from the seal. When 
barometric conditions are favorable, all 
other things being in readiness, a crew 
of at least five men wearing oxygen 
breathing apparatus and fully equipped 
for the work at hand, with a reserve 
rescue crew of at least five men at the 
air-lock, enters and breaks the seal. The 
advance crew, using a life-lirie, makes 
an exploration to the point where the 
next air-lock is to be erected, at a dis- 
tance generally not to exceed 500 feet. 
General conditions are observed; tem- 
perature readings are taken; measure- 
ments are made for material required 
to construct the air-lock; and an air 
sample is taken to check previous an- 
alyses; after: this the crew returns to 
the fresh air base. Crews wearing 
breathing apparatus, with a reserve crew 
at the fresh air base, next construct an 
air-lock at the place previously selected; 
erect necessary stoppings in parallel en- 
tries to ensure resealing of the inby 
area; examine the unexplored parts of 
the isolated section for possible fire; 
and make the necessary changes so that 
the fire gases from this localized area 
may be directed to the return airway. 
Following this, the seal on the return 
side is broken by a rescue crew; this 
area is then re-ventilated by regulating 
the quantity of air so that the return 
from the mine will be kept below the 
lowest explosive limit. 


In like manner, advances are made by 
successive blocks until the entire area 
is recovered. As the work progresses, 
frequent analyses must be made to de- 
termine the composition of fire gases in- 
side of the air-locks. The oxygen must 
be under control and within safe limits 
at all times. 


RECOVERING A SEALED AREA BY DIRECT 
VENTILATION 

When a decision has been made to re- 
cover a sealed area by direct ventilation, 
an air-lock should preferably be con- 
structed near the intake seal. A rescue 
crew using a life-line and fully equipped 
for the work at hand, breaks the seal, 
enters, observes conditions, takes tem- 
perature readings and air samples, and 
returns to the fresh air base. If the 
observations and examination of the af- 
fected region have shown that conditions 
are favorable, the return seal is broken 
by an apparatus crew, after which the 
air-lock is opened to admit air. The 
area is ventilated, but the combustible 
gases in the main return should, if 
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feasible, be kept below the lowest ex- 
plosive limit. 

If this method of recovering a fire 
area is employed, it is advisable that all 
men be out of the mine before the air 
is actually directed into the sealed area. 
Some automatic arrangement should be 
employed which would give sufficient 
time for all persons to reach the surface 
before the fire gases were actually 
moved. A reasonable period should be 
given for the fire gases to be removed 
and frequent determinations should be 
made of the return from. the mine, and 
the time for any person to enter should 
be governed by the quality of the return 
air. This may be accomplished by in- 
stalling a continuous methane recorder 
in the main return from the mine or by 
systematic periodical sampling and an- 
alyzing. If the workings under seal are 
of an extensive nature, it will probably 
be advisable for crews equipped with 
oxygen breathing apparatus or possibly 
gas masks to re-enter the mine and com- 
pletely clear out the fire area of any 
standing fire gases. 


PROCEDURE USED FOR UNSEALING THE 
HORNING MINE 


A section (see Figure 2) of the Horn- 
ing mine was sealed following an ex- 
plosion which occurred during the seal- 
ing of a fire, February 8, 1926, and re- 
sulted in the death of 20 men. Three 
bodies had been recovered by rescue 
crews when a second explosion occurred 
making it dangerous to attempt to re- 
cover the other 17 victims. After care- 
ful deliberations by those in charge of 
the situation, it was decided to seal the 
affected region, and the recovery of the 
bodies: would be done by a system of 
air-locks when the oxygen content of the 
sealed area had been reduced to 4 per- 
cent. 

The sealed area is known as the fourth 
section south and consisted of three face 
entries, Nos. 7, 8, and 9 south, and two 
butt entries, leading from the face en- 
tries, known as No. 15 and 15 butt right 
entries. The face entries extended a 
distance of approximately 1,100 feet from 
the seals to their faces, and at a point 
about 500 feet from the seals the two 
butt entries were turned off from the 
face entries. The butt entries extended 
a distance of about 500 feet from the 
face entries to their faces. Nine rooms, 
ranging from about 12 to 120 feet in 
depth, were turned off No. 15 butt right; 
no rooms were turned off No. 16 butt. 
The total distance from the seals to the 
face of the butt entries was about 1,000 
feet. The fire which caused the explo- 
sions was at the face of No. 16 butt 
right, and it was thought that nearly all 
of the entombed men would be found on 
No. 15 and 16 butt entries; which proved 
to be correct. 

CONSTRUCTION OF SEALS 

The permanent seals were in No. 7, 
8, and 9 face entries and were com- 
pleted at about 8 a. m., February 5; the 
stoppings were constructed of brick and 
tile. A pipe was placed in the stopping 
on No. 8 face entry to collect air samples 
and take water-gage readings. The pipe 
was equipped with valves and one end of 
the pipe was buried in a tub of water 
to release pressure if necessary. 


ANALYSIS OF ATMOSPHERE BEHIND S£ALS 
3% Hours AFTER SEALING 

The first air sample was taken from 

behind the seals at about 11.30 a. m., 

February 5, and gave the following an- 

alysis: 2.4 percent CO:, 13.4 percent O:, 

0.8 percent CO, 11.3 percent CH,, and 
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72.1 percent N:. Following this, air 
samples were taken at about 8-hour in- 
tervals. The samples taken were an- 
alyzed by a modified Orsat apparatus on 
a Bureau of Mines rescue car by chem- 
ists from the Pittsburgh Experiment 
Station, 

Water-gage and barometer readings 
were taken frequently and a close check 
kept on the pressure behind the stop- 
pings. When the pressure behind the 
seals reached 2.25 inches water gage, 
the valve in the stopping on No. 8 face 
entry was opened and the pressure bled 
off through the pipe placed in the tub. 
This prevented the pressure from in- 
creasing. At no time during the recov- 
ery operations did the water gage show 
that the sealed area was under suction. 
However, on one or two occasions the 
outward pressure was very slight due 
to a falling barometer. 


CONSTRUCTION OF STOPPINGS AND AIR- 
Locks 

The period necessary for the oxygen 
to be reduced was utilized to good ad- 
vantage in building stoppings for ven- 
tilation purposes outby the sealed area, 
obtaining and placing materials close to 
the seals, and rock-dusting all the en- 
tries and crosscuts in proximity to the 
sealed area. During this time an air- 
lock with a line brattice was also built 
outby the stopping on No. 9 face entry. 

The air-lock constructed on No 9 
face entry, and those mentioned later, 
consisted of two stoppings approximately 
15 to 20 feet apart. These were con- 
structed of matched white pine, with all 
openings and cracks filled with stiff 
mud. Each stopping had a large door 
2 by 5 feet on hinges and means of fas- 
tening; and a slide door 2 by 2 feet. A 
line-brattice built of matched lumber was 
built midway in the entry within the 
air-lock from one stopping to the other. 
The large doors of the air-lock were 
used for ingress and egress of rescue 
crews and for handling materials; the 
small doors, when opened, served as the 
return from the ninth face entry when 
ventilation was established to the next 
air-lock. By building air-locks of this 
kind a crew wearing oxygen breathing 
apparatus could pass through the first 
door, close this door and open the in- 
side door, pass through, closing the sec- 
ond door also and carry on their work. 
On returning, the inside door was closed 
before the outer one was opened, there- 
by keeping one door closed at all times 
and preventing as far as possible, air 
from entering the sealed area from the 
outside, 

All stoppings and air-locks were built 
with white pine 2 by 4-inch frames and 
uprights, matched lumber, and copper 
nails. Copper hammers were also used 
in all construction work. As already 
mentioned, all cracks and openings were 
filled with mud in order to cut down 
leakage as much as possible. 


ANALYSES OF ATMOSPHERE BEHIND SEALS 
106 AND 111 Hours AFTER SEALING 


At 6.10 p. m., February 9, or about 
4 1/3 days after the permanent seals 
had been erected, the air analyzed as 
follows: 4 percent CO:, 4.4 percent O:, 
1.1 percent CO, 36.5 percent CH,, and 
64.0 percent N:. It was decided at this 
time that the seals would be broken 
when the 11 p. m. shift went under- 
ground. It was thought that by the 
time all necessary arrangements could 
be made the oxygen would have been 
about 4 percent. Analysis of a sample 
taken at 10.50 p. m, gave 4.6 percent 
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CO., 4.2 percent O:, 1.5 percent CO, 36.5 
percent CH,, and 63.2 percent N: By 
the time the stopping was removed in 
No. 9 face entry it was 2.45 a. m., and 
no doubt the oxygen was reduced to 
4 percent or less. 


DETAILS OF REOPENING FIRE AREA 


Three 8-hour shifts were employed. 
The personnel of each shift consisted of 
a man in charge, two or three assistants 
to the man in charge, two State Mine 
Inspectors, four rescue teams of five men 
each, wearing oxygen breathing appara- 
tus, and laborers, drivers, and others. 

The organization at the fresh-air base 
consisted of the man in charge, one or 
more of his assistants, two State Mine 
Inspectors and the rescue crews. Be- 
fore entering the air-lock each apparatus 
crew was given detailed instructions as 
to the work they were to perform. 

When one or more apparatus crew 
were working or exploring they were at 
all times backed up with a reserve crew 
stationed on the inside of the air-lock. 
Not more than five permissible flame 
safety lamps were permitted under- 
ground on each 8-hour shift, and per- 
missible electric cap lamps and flash- 
lights were used exclusively, 

After breaking the seal in No. 9 face 
entry, a crew wearing apparatus sup- 
ported by another crew, passed through 
the air-lock and advanced approximately 
225 feet in No. 9 face entry. The con- 
struction of another air-lock was started 
at this point. When this air-lock was 
completed, two stoppings were erected 
in break-throughs between Nos. 8 and 
9 face entries. An air sample taken at 
this time gave 5.2 percent oxygen be- 
tween the two air-locks. At the com- 
pletion of this work the first air-lock was 
opened and a line canvas extended from 
No. 1 to No. 2 air-lock, thereby conduct- 
ing fresh air to the outer door of No. 2 
air-lock. Following this, stoppings were 
erected on No. 7 and 8 face entries, by 
working through No. 2 air-lock. When 
these were completed, an exploration 
was made between the seals and the 
newly erected stoppings in No. 7 and 
8 face entries. -These two entries were 
then ventilated to the new stoppings. 
One body was recovered during this op- 
eration in No. 8 face entry. 

Following this, a crew advanced about 
250 feet more in No. 9 face entry, or 
just outby No. 15 butt. They obtained 
an air sample at this point and started 
the erection of No. 3 air-lock. The an- 
alysis gave 4.0 percent CO., 3.2 percent 
O., 1.4 percent CO, 46.6 percent CH,, 
and 44.8 percent N:2. 

On completion of the air-lock two 
stoppings were again erected between 
No. 8 and 9 face entries and a line brat- 
tice extended and air conducted from 
No. 2 to No. 3 air-lock. From this air- 
lock, stoppings were erected in No. 7 
and 8 face entries, also in No. 16 butt 
entry and an air-lock in No. 15 butt be- 
tween No. 1 and 2 rooms. One body was 
recovered in a break-through between 
No. 15 and 16 butts during this opera- 
tion. 

The only difficulty encountered in the 
erection of stoppings occurred on the 
two stoppings erected at this point in 
Nos. 7 and 8 face entries. A trip of cars 
and a motor were found in No. 8 face 
entry. The cars were wrecked and 
jammed in the entry at the place where 
the stoppings were to be erected. It was 
necessary to change the location of these 
two stoppings and cut one of the cars 
to permit the apparatus men to work 
around the wrecked cars in safety. 
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After ventilating the face entries and 
No. 16 butt to the newly erected stop- 
pings and No. 15 butt to the air-lock, a 
crew was sent on an exploration trip 
into Nos. 15 and 16 butt entries and found 
the bodies of 14 men, this making the 
total of 16. All of the bodies excepting 
one which had not been found were 
recovered and passed through the air- 
lock by 5.00 a, m., February 14. Analysis 
of an air sample taken inby the last 
break-through in No. 16 butt gave 3.1 
percent CO,, 5.6 percent O:, 0.9 percent 
CO., 45.6 percent CH,, and 44.8 per- 
cent N:2. 


The last body was recovered the fol- 
lowing night (11.03 p. m.) from under 
a fall of slate at the face of No. 6 room 
off No. 15 butt. After the last body was 
recovered on February 15 permanent 
seals of concrete blocks with tile cen- 
ters were erected outby the air-lock in 
No. 15 butt and the stopping in No. 16 
butt. The area was left under seal until 
March 27th, at which time it was un- 
sealed and reventilated. This operation 
was conducted in the following manner: 


UNSEALING AND RE-VENTILATING THE 
FIRE AREA 


A base of operations was established 
outby the seal in No, 15 butt, and all 
necessary materials and equipment re- 
quired for the unsealing were placed at 
the fresh-air base. Three rescue crews 
were employed for this work, namely, 
No. 1 and 2 crews, respectively, with 
No. 3 crew in reserve broke the intake 
seal and entered the air-lock. No. 1 
crew advanced to the face of No. 16 
butt, tested for carbon monoxide, and 
placed a maximum and minimum ther- 
mometer at what was considered the 
hottest place. No. 2 crew placed a max- 
imum and minimum thermometer in the 
first break-through inby the seal on No. 
15 butt, and advanced to between rooms 
8 and 9 in No. 15 butt. All crews then 
returned to the outside of the air-lock 
and reported. No. 1 crew reported that 
the maximum and minimum thermom- 
eters placed at the face of No. 16 butt 
and in the first break-through inside the 
air-lock read the same, and that there 
= no indication of carbon monoxide or 

eat. 


To check these observations, a second 
exploration trip was made; No. 2 crew 
went to the face of No. 16 butt and No. 
3 crew to between rooms 8 and 9 in No. 
15 butt. No. 1 crew acted as reserve. 
Similar observations and reports were 
made. A sample taken at the seal, No. 
16 butt, March 11, showed 2.9 percent 
CO:, O.1 percent O:, 0.1 percent CO, 
88.8 percent CH,, and 9.1 percent N:, 
and with this favorable analysis it was 
decided to re-ventilate the area. A line 
brattice was extended through the chute 
outby the seals in No. 15 and 16 butts 
and the seal in No. 16 butt was opened 
by a rescue crew. The doors in the air- 
locks in No. 15 butt were then opened 
and the fire gases removed as quickly as 
possible. The rescue crews entered the 
area and removed the standing fire 
gases in the rooms off No. 15 butt. 


OUTSTANDING FACTORS IN THE SUCCESS- 
FUL UNSEALING OF THE HORNING FIRE 


Twelve crews of five men each wear- 
ing oxygen breathing apparatus built all 
air-locks and stoppings. In addition, 
they made exploration trips and carried 
all the bodies to the fresh-air base. Three 
crews were later used in unsealing the 
final block on March 13, 1926. No long 


}UCCESS- 
G FIRE 


h wear- 
built all 
addition, 
| carried 
e. Three 
ling the 
No long 


July, 1927 


trips were attempted at any time; 300 
to 400 feet was the maximum distance 
traveled. All of the crews engaged in 
the operation did exceptionally good 
work, and too much can not be said for 
their training, obedience, willingness, 
endurance, and courage. The entire op- 
eration was carried on without injury to 
anyone and with but little difficulty with 
apparatus. The work was carried out sys- 
tematically and safely. A large measure 
of this can be attributed to a well-plan- 
ned and well-organized system before 
the work was started followed by strict 
adherence to the plan as outlined. The 
air sampling and analysis, which showed 
the condition behind the stoppings at all 
times, were other important factors in 
the successful operation of the work. 
The type of men composing the appa- 
ratus crews also materially aided in the 
successful completion of the task. This 
was undoubtedly one of the best, if not 
the best, organized and equipped recov- 
ery operation ever conducted. All plans 
were drawn and the work outlined in de- 
tail before the seals were broken. The 
personnel engaged in the work was care- 
fully chosen and ably directed. In fact, 
the whole operation is an outstanding 
example of what can be accomplished by 
proper organization and procedure. 
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SAFETY IN MINES 
(Continued from page 510) 


kind of powder in the same drill hole; 
see that holes are properly drilled and 


not drill them on the solid; he 
should not overcharge the holes, and 
should use noncombustible material 


for tamping. He should set a center 
post in roadway directly in front of 
car, and when place is dipping safety 
stops should be used to prevent car from 
running toward face; safety posts should 
be set along the face to protect himself 
while loading coal. If electric detonators 
are used the shooting cable should be 
hung to staples along the roadway and 
not allowed to lay on bottom, as stray 
currents may set off blast premature. 
The miner should have the necessary 
tools in order that he can perform his 
work properly. Explosives should be 
kept in fiber cannisters and detonators 
in wood boxes, and in working places 
they should be kept separated at least 
25 ft. in holes dug in the rib. No miner 
or other employe should be allowed to 
mine coal or operate any machinery un- 
less he has had the necessary experience 
to qualify him in the work. 

If each employe, either official or work- 
man, carry out all rules, a reduction in 
the number of accidents will be the re- 
sult, but before getting the miners and 
other workmen to carry out the rules 
pertaining to their work, the officials 
must carry ovt all rules pertaining to 
their work. The leader in doinz this 
should be the foreman and in the case 
of coal mining the leader is not only the 
mine foreman but each official inside or 
outside of the mine. If any of the offi- 
cials of the mine violate any of the rules 
of the company or state law, he should 
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be disciplined the same as any other 
workman. This will have a moral ef- 
fect on all. If officials violate rules or 
allow others to violate rules and let them 
go unnoticed by them, then all of the 
rules at the mine become worthless. 

There should be different sets of com- 
plete rules adopted by each company, 
covering operation of mine, care of elec- 
trical equipment, and safety. These 
rules should cover each operation in de- 
tail, especially for the different classes 
of work, as a great many of the miners 
and other employes fail to comply with 
some of the minor details pertaining to 
their work which may cause accidents. 
Every operating company should estab- 
lish a First Aid and Mine Rescue De- 
partment. Each employe should be re- 
quired to take first aid training in ac- 
cordance with Bureau of Mines standard, 
and each mine should have at least three 
mine rescue teams well trained accord- 
ing to Bureau of Mines standard of 
training. All officials at the mine should 
be qualified to instruct in first aid or 
mine rescue work, in order to get the 
best results. With all the rules obeyed, 
the mine will be in good condition. 
Safety clubs can then be established at 
each mine, and finally when all other 
conditions are corrected, rock dust the 
mine and you will have done practically 
all that can be done and you will reap 
the harvest of reduction in number of 
accidents, which is what we all hope to 
accomplish. 


IMPROVING SAFETY THROUGH 
CONFERENCE ON IMPROVED 


FOREMANSHIP 
(Continued from page 519) 
munities. In fact, every phase and 


movement of an operating colliery was 
discussed in detail wherever there was 
a chance for an accident, and the rem- 
edy suggested for the prevention of that 
particular accident. 

I wish to state, however, that the con- 
ference leaders drew from the class 
members the different kinds and places 
of accidents by analyzing the various 
jobs in and around a colliery. This 
method made possible the collection of 
a mass of information regarding the 
possibility of accidents and their pre- 
vention; the same then being correlated 
and tabulated in report form for the use 
of the conference members whenever 
they may take up their safety work at 
their respective collieries, 

You will observe that this conference 
was very much in line with the improved 
foremanship conferences held by us ap- 
proximately six years ago. The main 
difference being that it treats entirely on 
safety measures and accident prevention, 
and the work of the members of this 
conference will be to carry to their fellow 
workers the gospel of safety to them- 
selves. 

In order that any undertaking may be 
a success where a body of workers are 
required to produce ‘a given product on 
a large scale, ‘he most important situa- 
tion to be met is to secure a spirit of 
cooperation amongst those employed. It 
matters not whether it be accident pre- 
vention or increased production. Our 
experience teaches us that the confer- 
ence plan is the best method that thus 
far has been brought to our attention. 
If you can secure the full cooperation of 
the worker it is correspondingly easy 
to teach him mine safety and accident 
prevention. We unhesitatingly recom- 
mend the plan to you gentlemen for your 
earnest consideration. 
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SAFETY IN COAL PRODUC- 
TION 


(Continued from page 505) 
The American Mining Congress expects 


soon to complete ‘Safety Rules for 
Underground ‘fransportation.’ There is 
adequate testimony that the codes 


already issued have been of great value 
to state mining departments in mak- 
ing state rules and regulations, to the 
individual company, and to safety in- 
spectors who want to take advantage of 
the best agreed upon practice, and to the 
various insurance companies and organi- 
zations engaged in writing coal mine 
workmen’s compensation insurance. 

“But a single code now and then is too 
slow progress. We need right now com- 
plete safety codes to cover all the risks 
incident to coal mining. It is proposed, 
therefore, that some organization be 
charged with the duty of preparing and 
recommending rules and best practices 
to cover the following: 


COAL-MINE SAFETY CODES 


1. Rock Dusting (completed). 
2. Installation and Use of Electric- 
ity Underground (com leted). 
3. Underground Haulage and Trans- 
portation. 
a. Track and Roadbed. 
b. Haulage. 
4. Timbering. 
5. Methods of Testing and Taking 
Down Roof. 
. Work at the Face. 
- Mine Illumination. 
. Shafts and Hoisting. 
a. Ropes and Cages. 
b. Signals. 
9. Slopes and Hoisting. 
10. Ventilation. 
11. Methods of Safety Inspection. 
12. Care and Use of Explosives. 
13. Mining Machines. 
14. Mechanical Conveyors and Load- 
ers. 
15. Fires and Explosions. 
a. Organizations and Methods. 
b. Hazards. 
16. First Aid and Mine Rescue. 
17. Surface Hazards. 
18. Danger Signs and Signals. 
19. Mine Layout. 
20. Escapeways and Manways. 
21. Pillar Work. 
22. Gas. 
a. In Mines. 
b. In Oil and Gas Wells. 


“The coal-mining industry has been 
strangely slow to formulate its safety 
codes as compared with other industries. 
There have been completed and issued 
outside of mining 41 different satety 
codes covering a like number of indus- 
tries, some of which are at least as in- 
tricate and variable as mining. For 
example, there are safety codes for ma- 
rine work, for logging and sawmill and 
woodworking plants, for laundry ma- 
chinery and operation, for building con- 
struction work, for the gas industry, for 
aeronautics, and for many other in- 
dustries. 


“All of these have been voluntary 
within the industry. There is unlimited 
testimony as to their value to manu- 
facturers, employers, employes, govern- 
mental bodies with regulating or ad- 
visory power, safety inspectors and to 
the compensation insurance interests. 
Let us set our own safety house in order 
in the same way, by finding out what 
we can agree on as being the safest 
methods and then by making our find- 
ings available for the industry.” 
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RELATIONSHIP BETWEEN SEALING AND UNSEALING MINE FIRES 


A Detailed Description Of A Recent Mine Fire—W hat Happened, How It Was Handled—Rescue 
W ork—Sealing The Fire—Exceptions To Rules Of Procedure Sometimes Made Necessary By 


"THERE is one very important relation 
petween sealing and unsealing a mine 
fire. That is, when you seal a mine tor 
the purpose of excluding the oxygen to 
extinguish the fire you must at some 
future time unseal it and this procedure 
is fraught with many difficulties and 
hazards which must be taken into con- 
sideration when the sealing process is 
going on. Most of these points have 
been touched on rather fully in Mr. 
Forbes’ paper and I will, therefore, not 
go into further details. 


I apologize for not having prepared a 
formal paper, but I have been so busy in 
the last two months assisting in sealing 
and unsealing two mine fires that I have 
not had much time to write on the sub- 
ject, so will consume the 10 minutes 
allotted to me in telling you a little 
about a recent occurrence that is fresh 
in the minds of most of you and which 
was one of the most hazardous pro- 
cedures in mine fire work that many of 
us ever experienced. I am going to pre- 
sent it to you in the form of a hypothet- 
ical case and give you the facts up to a 
certain point, to get your opinion on 
what your procedure would have been 
under a like circumstance. 

Referring to this map (Figure 1), 
which is on a small scale, being a photo- 
stat copy of a large 100-ft. map. This is 
a drift mine with a six-entry system, ex- 
tending in approximately a mile and a 
quarter. Let us assume that there was 
an explosion in this mine, with the ex- 
plosion wave coming out the mouth with 
sufficient force to kill six men on or in 
the vicinity of the tipple. It occurs in 
the late afternoon and, fortunately, 
there is not a full complement of men 
in the mine—approximately 100 alto- 
gether. The work of restoring ventila- 
tion is started as quickly as possible 
and the recovery work proceeds up to 
about the point indicated on the map 
as No. 2 South; in a comparatively short 
time considering that all stoppings and 
overcasts were completely demolished. 
Rapid progress has, as you will note, 
been made and the work is progressing 
very satisfactorily until the advance 
crew reaches the mouth of No. 2 South 
and discovers smoke. They immediately 
call other experienced men present to 
investigate it and, to make sure, a res- 
cue crew is sent up to try and locate the 
fire. They proceed only a short distance 
when explosive gas flames in the safety 
lamp of the crew captain. They return 
immediately and report thick smoke and 
a gas condition which they estimate as 
between 3 and 4 percent. Another small 
group, including the mine inspector, don 
gas masks and enter to the edge of the 
smoke. The inspector tests for gas and 
finds approximately 4 percent of explo- 
sive gas. 

Another group of three very experi- 
enced men are sent up to make a final 
check and obtain the same result with 
respect to explosive gas. The last crew, 
equipped with masks, made tests with a 
CO detector which indicated between 3 
and 4 percent carbon monoxide present. 

Understand, at this time only about 
11 of the bodies have been recovered and 


* Vice-President and General Manager, Mine 


Safety Appliances Company. 
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Conditions Encountered 


By J. T. Ryan* 
there are still some 85 in the workings 
beyond this pomt. I ask you practical 
mining men in the audience what you 
would do under these conditions. All 
those present who would immediately 
cut the air off please raise their hands. 
(A few raise their hands.) 

At this point a hurried conference was 
called by 11 or 12 experienced men who 
were directing the work up to this time 
and it was the unanimous opinion that 
the proper thing to do was to immedi- 
ately shut the air off and let it rest for 
a few hours until breathing apparatus 
crews could be organized to go in and 
take some samples to determine the ac- 
tual atmospheric conditions. At the time 
there were about 100 men in the mine 
engaged in the recovery work. The first 
step was to remove all these men im- 
mendiately, except about 20 who im- 
mediately proceeded to erect stoppings 
on the six slope entries. These six stop- 
pings, with four additional stoppings at 
the mouths of 2nd and 3rd Northeast en- 
tries, indicated on the map, were neces- 
sary to cut the air off the entire mine 
beyond this point. You will note that we 
sealed the intake first. Before erecting 
the final return seals on No. 2 North- 
east, Inspector Griffith, George McCaa 
of the Bureau of Mines, and myself, 
wearing gas masks, went in No. 2 
Northeast to the point where it con- 
nected through to No. 3 Northeast, 
which would be the main return from 
the entire north side of the mine. A 
test taken here showed above 1 percent 
carbon monoxide, which led us to believe 
that it would be impossible for anyone 
to be alive in the mine beyond this point. 

While constructing these temporary 
seals, and making them as air tight as 
possible, we kept in mind the relation- 
ship between sealing and unsealing, real- 
izing that we would probably have to 
come back within a day or two and un- 
seal the mine. So with this in mind, a 
small pipe with valve was placed in the 
stopping closest to the supposed fire area 
in order that samples could be taken. 
Our temporary stoppings were located, 
in each case, far enough inside the pillar 
points to permit the building of a 15-ft. 
air lock. Immediately upon completion, 
which was about 4.30 a. m., this crew of 
approximately 20 men were withdrawn 
from the mine without delay. 

When we reached the drift mouth we 
found Mr. R, M. Lambie, Chief of the 
Department of Mines of West Virginia, 
who had just arrived on the scene after 
an all night drive from the southern end 
of the state. The first question he asked, 
without even waiting to shake hands, 
was, “Jack, why did you seal it”? After 
being advised of the conditions by in- 
spectors and the others present he said, 
“Well, it seems to be the only thing to 
do but I hate to do it because we have 
never sealed a mine in West Virginia, 
during the time I have been chief, while 
there were any men in the mine, alive 
or dead. We have always gotten them 
out.” He would not be satisfied, how- 
ever, without having a look himself so, 
accompanied by Lambie, Jack Berry of 
the Bethlehem Mines Corporation and 


two of their rescue teams, we returned 
to the seal on No. 1 entry and erected 
a temporary air lock. It was decided 
that Lambie, Berry and I would wear 
gas masks and explore as far as we 
could in order to save the rescue crews, 
and if we were stopped through lack of 
oxygen or an explosive gas mixture, then 
the rescue crews could make further 
and more extensive explorations—the 
objective being to get some air samples 
far enough inside the seals which would 
not be influenced by leakage, so as to 
determine the actual condition of the 
atmosphere; also to try and find the 
fire or to at least approximately deter- 
mine the section in which it was located. 
On completion of the air-lock we donned 
masks and Lambie proceeded first 
through the inside seal, but before we 
had time to get through the seal Lam- 
bie stopped us and said, “This is far 
enough. I have the gas right here.” He 
estimated that it was about 4 percent. 
Berry and I then stepped inside with 
the masks and took a vacuum sample 
which, on analysis a short time later on 
the outside, showed 3.6 percent CO:, 13.8 
oxygen, 3.3 carbon monoxide and 4.4 
percent methane. This combination of 
methane and carbon monoxide is prob- 
ably explosive if sufficient oxygen is 
present, and 13.8 percent oxygen is about 
on the questionable line. In other words, 
this atmosphere with a source of igni- 
tion present, such as fire, would probably 
cause an explosion. 

The rescue crews were then sent in to 
this section indicated by the shaded zone 
on the map, and they made a rather 
careful exploration of the mouths on 
the No. 2 Southwest entries and up these 
entries for a distance of 300 or 400 ft., 
or as far as they could go on account 
of the very smoky atmosphere. A 
sample was taken at the mouth of No. 
1 butt which holes through to No. 3 
South entry. This sample, when an- 
alyzed, showed 3.8 percent CO., 11.4 per- 
cent oxygen, 4.4 percent CO and 3.44 
percent methane. This is the highest 
percentage of carbon monoxide we can 
find recorded, other than in the experi- 
mental mine, immediately following a 
mine explosion. This mixture, however, 
would not propagate an explosion be- 
cause there is not sufficient oxygen, and 
as the rescue team reported that the 
smoke was coming from some point fur- 
ther in the 2nd or 3rd South entry, we 
were reasonably sure that the oxygen 
content in the vicinity of the fire would 
be-.less than in this sample and that if 
we could keep any appreciable amount 
of oxygen from getting in to that sec- 
tion it would be safe to proceed with 
the work. 

From that point on we violated most 
of the rules laid down by Mr. Forbes in 
the very excellent paper which he has 
just presented, with respect particularly 
to keeping a section sealed and not re- 
opening it until the oxygen content and 
the CO content are both down to prac- 
tically zero. These suggested rules of 
procedure by Mr. Forbes are excellent 
and should be followed ordinarily, but 
there are exceptions to all rules, and 
surrounding conditions must be taken 
into account in developing procedure. 
This was an unusual case, with all these 
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bodies in the sealed area and with rela- 
tives and friends of these men on the 
outside still hopeful that there was a 
chance for some of them being alive. 
After receiving the report of the sample 
which showed 4.4 percent carbon monox- 
ide some 400 or 500 ft. from the seals 
we knew that there was no chance of 
anyone being alive and it would be fool- 
ish to proceed with a plan that would 
probably result in another explosion that 
might kill 100 more men. 

Mr. Lambie follows later on this pro- 
gram, and as the recovery work was 
entirely under his direction after the 


time of his arrival, I will leave the map 
here and I think you will be interested 
in having him tell you about the conduct 
of the work from that point on, which 
included, first, the sealing of the fire 
area and recovery of the bodies and, 
more particularly, the organization he 
perfected which functioned perfectly. 
The sealing of the fire area was done en- 
tirely with breathing apparatus and 
there were 19 rescue teams engaged in 
the work. During most of the time the 
work was being conducted, the margin 


of safety from another explosion was 
very slight. 


Jerome Watson, Chief Mine In- 
spector of Ohio, reports that all fire 
bosses who serve in Ohio mines after 
December 31, 1927, must hold a first- 
class certificate, to be obtained by pass- 
ing an examination. These examina- 
tions are to be given by the deputy in- 
spectors. There will be two classes of 
foremen or bosses. First class foremen 
must all pass an examination given by 
the Department of Mines. Second class 
foremen can be licensed without an ex- 
amination upon recommendation of the 
operating company. 
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STY APPLIANCES AND ACCESSORIES USED IN MINE FIRE 


FIGHTING AND RECOVERY OPERATIONS 


Ventilation And Fire Fighting Becoming Complex As Workings Extend—Safety Appliances And 
Accessories Classified—Rock Dusting Equipment Described—First Aid Supplies Listed—Control 


MSE fire fighting and recovery oper- 
ations are thrilling stories of gen- 
eralship and soldiering, as well as en- 
gineering. A broad mechanization pro- 
gram is under way in American coal 
mines as the workings grow deeper and 
more extensive, consequently, ventila- 
tion and fire-fighting problems are more 
complex. Scientists and manufacturers, 
working hand in hand during the past 10 
years, have invented and developed ap- 
pliances which make it possible to carry 
on fire-fighting and recovery operations 
in a systematic manner. The object of 
this paper is to classify and describe 
briefly the safety appliances and acces- 
sories in use today that make this haz- 
ardous work safer and more effective. 


DANGEROUS GASES IN COAL MINES 

Dangerous gases in coal mines en- 
countered in fire-fighting and recovery 
operations may be placed in_ three 
groups: (1) those that are explosive; 
(2) those that are toxic; and (3) atmos- 
pheres that do not contain sufficient oxy- 
gen (O.) to sustain life. Methane 
(CH,) is the important gas of the first 
group, and in so-called gassy mines it 
constantly exudes from the coal and 
rock; it may accumulate and form an ex- 
plosive mixture. Hydrogen gas (H:) 
should be mentioned as it is sometimes 
found in fire areas. The common toxic 
gas is carbon monoxide (CO), a product 
of incomplete combustion that is always 
associated with mine fires, and is one of 
the dangerous constituents of afterdamp 
following explosions. Oxides of nitrogen 
and hydrogen sulphides (H:S) are toxic 
but are seldom found in dangerous quan- 
tities in coal mines. Sealed fire areas 
are largely devoid of oxygen and usually 
contain a mixture of all of the gases 
just enumerated. 

Carbon dioxide and humidity some- 
times seriously complicate ventilation 
problems, but will not be discussed at 
length in this paper. 

Methane: From a practical point ot 
view all coal mines are potentially gassy. 
However, coal mines are now designated 
by the various State Inspection Depart- 
ments as gassy or non-gassy for pur- 
poses of regulation in respect to the pre- 
vention of explosions and fires. For ex- 
ample: the Pennsylvania bituminous 
mine law provides in general that any 
mine which generates explosive gas in a 
quantity sufficient to be detected with 
an approved safety lamp is a gassy 
mine. This does not apply to mines gen- 
erating explosive gas only in live en- 
tries. Furthermore, if no explosive gas 
is detected by means of an approved 
safety lamp within one year a mine may 
be termed non-gassy, according to the 
judgment of the mine inspector. 

The explosive range of methane-air 
mixtures is well defined. Approximately, 
the low limit is 5 percent, the high limit 
15 percent, and the most explosive mix- 
ture 10 percent methane. Any amount 
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Of Mine Gases Becoming A Science 


By EDWARD STEIDLE * 


of methane in mine air increases the in- 
flammability of coal dust, and 0.5 percent 
will materially increase the rate of 
propagation of coal-dust explosions. 
Carbon Monoxide: Carbon monoxide is 
explosive, but the lower limit is about 
12.5 percent in normal air, but when 
this percentage of carbon monoxide is 
present in mine air, the oxygen content 
is not sufficient to support an explosion. 
On the other hand, carbon monoxide is 
highly toxic, and an explosive mixture 
would cause almost immediate death to 
a person breathing it. The presence of 
carbon monoxide in mine air may also 
be associated with spontaneous oxida- 
tion of coal, and its presence above cer- 
tain normal values must be considered 


Fig. 1—McCaa self-contained oxygen 
breathing apparatus 


Fig. 2—All service gas mask 


as an indication that heating of some 
kind is taking place in some part of the 
mine. 

Carbon monoxide has an action on 
human beings which is peculiar to itself. 
When inhaled it comes into contact with 
the blood brought to the lungs and 
unites chemically with hemoglobin, the 
oxygen-carrying constituent of the blood. 
After this chemical combination has 
taken place, the individual who has in- 
haled the gas is deficient in oxygen, 
through impairment of the oxygen- 
carrying capacity of the blood, just as 
much as though the same amount had 
been lost by the opening of one of the 
blood vessels or his supply of air had 
been shut off. A few inhalations of air 
containing 2 percent of carbon monoxide 
will cause unconsciousness and death in 
three or four minutes. Death is likely 
to occur when a man breathes air con- 
taining as low as 0.2 percent of car- 
bon monoxide for from two to four 
hours. As a matter of fact, relatively 
long exposures to any percentage above 
0.01 percent must be regarded as un- 
healthful or dangerous, and particularly 
during vigorous exertion, when the vol- 
ume of breathing is greatly increased, 
and consequently saturation of the blood 
with carbon monoxide is more rapid. 
The U. S. Bureau of Mines has recently 
defined the permissible limits of carbon 
monoxide in vehicular tunnels as 0.04 
percent for one hour, and in mines at 
0.01 percent, 

Oxides of nitrogen and hydrogen sul- 
phide are toxic gases but are seldom 
found in dangerous quantities in coal 
mines. 

Vitiated Air: Ordinarily, air consists 
of about one part (or volume) of oxy- 
gen to four parts of nitrogen, or 20 
percent oxygen and 80 percent nitrogen. 
Nitrogen is an inert gas and takes no 
part in supporting life or combustion. 
Oxygen is the important constituent, 
because without it there can be no life 
or combustion. Air that contains only 
18 percent of oxygen causes deep breath- 
ing, 12 percent causes heavy breathing, 
and air containing less than 10 percent 
may cause death. In experimental tests 
when the percentage of oxygen is slowly 
reduced, men at rest have lived in a 
mixture of 4 percent oxygen and 95 per- 
cent nitrogen, but this is purely of 
scientific interest. Sealed fire areas 
sometimes contain less than 1 percent of 
oxygen which will cause paralysis of 
the respiratory organs and instant death 
to anyone breathing the atmosphere, ir- 
respective of the toxic gases which may 
be present. 


CLASSIFICATION OF SAFETY APPLIANCES 
AND ACCESSORIES 


Tables 1 to 11 classify the safety ap- 
pliances and accessories now on the 
market for use in fire-fighting and re- 
covery work. Some of the equipment 
classified is too well known to need 
lengthy explanations, but the newer de- 
vices, together with their field of use, 
will be described in greater detail. Con- 
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ditions vary and emergencies arise which 
make it impossible to differentiate the 
appliances used in any particular phase 
of operations. The term “permissible” 
is used in the tables and in the discus- 
sion following. This, of course, applies 
to those apparatus and devices tested 
and approved by the U. S. Bureau of 


Mines as permissible for use in coal 
mines. 
JLLUMINATION AND RESPIRATORY EQUIP- 
MENT 
Tables 1 and 2 classify the lighting 


equipment and _ respiratory 
recommended. 

All-Service Gas Mask: The all-serv- 
ice gas mask (see figure 2) is the only 
commercial mask which gives protection 
against all industrial and mine gases. 
During the collegiate year 1923-24, Car- 
negie Institute of Technology, the U, S. 
Bureau of Mines, and the Advisory 
Board of Mine Operators and Engineers 
in Western Pennsylvania at Pittsburgh, 
carried on a cooperative investigation 
regarding the use of this mask in fight- 
ing mine fires and in exploration and 
recovery work following mine explosions. 
This investigation showed conclusively 
that gas masks of this type are the most 
efficient, economical, and _ satisfactory 
protection known at the present time in 
at least 75 cases out of 100, but it must 
always be used in conjunction with a 
flame safety lamp. Self-contained oxy- 
gen breathing apparatus may now be 
considered auxiliary equipment. On the 
other hand, gas masks are useless in at- 
mospheres largely devoid of oxygen (be- 
low 16.5 percent) and have very little 
application in unsealing mine fire areas. 
Self-contained oxygen breathing appara- 
tus is the only safe respiratory appara- 
tus to use in exploring sealed fire areas. 


DEVICES FOR DETECTING METHANE 


apparatus 


The selection of an appliance to detect 
and determine the percentages of me- 
thane in mine air primarily depends upon 
the following factors: (1) lower limit 
of detection; (2) accuracy; (3) desira- 
bility of sampling and analyzing in the 
mine; (4) operator; (5) examination re- 
quired for other gases; (6) speed of 
manipulation, and (7) continuous or in- 
termittent record. 

All of the devices excepting the flame 
safety lamp depend upon burning the 
gas out of the sample; the decrease in 
volume is an indication of the percent- 
age of methane present. Table 3 lists 
the permissible devices in use. 


Magnetic-Locked Flame Safety Lamp: 


The principal function of a flame safety 
lamp since the advent of the electric cap 
lamp is to indicate the presence of me- 
thane in mine air. Safety lamps must 
be kept in perfect condition and should 
be charged with the best obtainable 
fuel. All lamps should be kept and re- 
paired in the lamp-house, which should 
be in charge of a reliable, well paid em- 
ploye. - No lamp other than those kept 
in the lamp-house should be allowed 
underground. A full-size round or flat- 
wick lamp is best for inspection pur- 
poses. The flame safety lamp should 
not be used in the return from fire area 
when seal is broken and area ventilated. 
The Bureau of Mines states that the 
length of the gas cap formed over a 
non-luminous flame of a Wolf round- 
wick lamp when 1 percent of gas is 
present is about 0.3 inch., and many men 
claim that they can easily and accuratel 
detect this percentage. This is doubtful, 
because it is easy to be misled unless 
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Field of use 
apparatus 
crews, workmen. 


inspection, 
readings, etc. 


map 


RESPIRATORY APPARATUS 


Lamp Illumination 
Electric cap lamp 6-10 candle power, 
(Edison, Ceag, head on. 
Wheat, etc.). 
Electric hand lamp 6-10 candle power, 
(Edison, Ceag, head on 
Everready, etc.). 
TABLE 2—PERMISSIBLE 
Apparatus Type 
Gibbs, Paul, * McCaa. Self-contained, oxy- | 
en breathing. | 
*Salvas, * Atmos, Self-contained, oxy- 
* McCaa. gen breathing 
All-Service gas mask. Gas absorbing canis- 
ter 
Self-rescurer. absorbing canis- 


Gas 


* See Figure 1. * Not approved-—No schec 


Field of use 
Vitiated air, fire fighting, 
exploring sealed fire 
areas, recovery opera- 
tions. 
Vitiated air, limited for | 
mine use. | 
Irrespirable air (includ- 
ing carbon monoxide), 
containing 16.5 percent 
or more of oxygen. 
Fire fighting, recovery 
operations following | 
explosions. 


Worn on belt of all in- 
side men for emer- 
gency protection 
against carbon mouon- 
oxide and smoke only. 


jule to cover at present. 
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TABLE 1—PERMISSIBLE LIGHTING EQUIPMENT 


Recommended for 
eral illumination. 


Use limited. 


Limitations 


2-4 hours. Wearer must 
be trained and physi- 
cally fit. 


14-1 hour. Wearer must 
be trained and physi- 
eally fit. 

2 hours. Must be used 
in conjunction with 
flame safety lamp. 


Training and physical 
fitness desirable. 


1, hour. 


PERMISSIBLE DEVICES FOR DETECTING METHANE 


TABLE 3 
Lowest percentage 
Appliance detectable Field of Use 

Magnetic locked flame 1.0-2.0 General inspection out-by 
safety lamp (Wolf, fire area stopping and 
Kohler, etc.). during recovery opera- 
tions by mine inspec- 
tors and officials in 

charge only. 

* Portable methane 0.25 Engineer, chemist, analy- 

analysis apparatus. sis for methane only. 

* Portable gas-analy- 0.2 Engineer, chemist, com- 

sis apparatus. plete analysis of sam- 
ples of return air, fire 
areas, recovery opera- 
tions, ete. 

Burrell indicator. 0.1 Inspection in vicinity of 
fire area and return 
from fire area when 
seal is opened; also re- 
covery operations. 

* Continuous recorder. 0.01 Fan house, return air 
from fire area, recov- 
ery operations, etc. 

* Not approved for permissibility. 


one is extremely careful to differentiate 
between the “fuel” cap, which is con- 
stantly formed, and the gas cap. It is 
doubtful, considering all the variables, 
whether less than 2 percent of methane 
can be detected effectively. This per- 
centage gives a cap about 0.4 inch high. 

Burrell Indicator: The Burrell gas in- 
dicator (see Figure 3) was designed in 
1915 to detect lower percentages of me- 
thane in mine air than can be detected 
by means of a flame safety lamp and in 
places where such a lamp should not be 
used. The instrument will detect as low 
as 0.1 percent of methane. It consists 
essentially of a “U” tube, one side of 
which is glass and the other brass. A 
scale, graduated to read percentages of 
methane, is attached to the glass tube. 
On top of the brass tube is a valve 
through which a sample of mine air is 
drawn, and in the tube is a small coil of 
platinum that has terminal connections 
on the top of the tube. 

When used, the instrument is filled 
with water to a mark. A sample of 
mine air is drawn into the instrument 


| 


Remarks 


Roughly quantitative, de- 
pending on lamp, fuel, 
and operator. Not to 
be used within sealed 
area, locks or return 
from fire area when 
seal is opened. 

Accuracy depends on 
laboratory technique of 
operator. 

Accuracy depends on 
laboratory technique of 
operator. 


Fairly accurate in train- 
ed hands. 


Accurate and automatic. 


at any point in the mine as desired, and 
the current from the battery of an elec- 


tric cap lamp is then switched on. 


The 


current causes the platinum coil to be 
raised to a high temperature, sufficient 
to burn the methane in the sample. If 
methane is present there will be a de- 
crease in volume of the air sample after 
the burning and cooling, and the water 
will rise in the brass tube, causing a 
much greater drop in the water level of 
the smaller glass tube. The glass tube 
is calibrated in terms of methane and 
results are obtained direct from the 
scale. 

The Burrell indicator is simple and can 
easily be used by anyone after a few 
determinations. Only five minutes is 
required to make a complete test. 

Methane Continuous Recorder: A per- 
fected methane recorder (see Figure 4) 
was shown for the first time at the last 
coal convention of the American Mining 
Congress at Cincinnati, May 24 to 28, 
1926, and is epoch-making in respect to 
coal-mine ventilation. It can be made 
flame proof and will provide an accurate, 
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continuous record of the amount of me- 
thane in any current or split of air, and 
serves as a guide for adjusting reg- 
ulators or the speed of the fan so that 
the volume of air supplied to any split 
may be sufficient to maintain proper ven- 
tilating standards. 

An electrically-driven pump draws the 
air sample into the instrument, The 
sample first passes through a purifying 
chamber, which removes dust and solid 
particles, and then through a canister 
filled with chemicals for removing any 
moisture or carbon dioxide which may 
be present. The sample next passes 
through a temperature equalizer and 
then a flowmeter which maintains a con- 
stant head or pressure in forcing the 
sample through an orifice 0.014 inch in 
diameter. The pressure is regulated to 
force a % liter sample through the 
orifice per minute; any excess is by- 
passed to the outside air. This % liter 
then flows through a fused-silica tube 
which is heated to a temperature of 
about 800°C. by means of an electric 
furnace. The effect of the temperature 
serves to oxidize completely to carbon 
dioxide and water any methane which is 
present. These products are absorbed 
when the sample passes through a sec- 
ond canister. 

Thus by removing the products of com- 
bustion of the methane there is a con- 
traction in the volume of the sample 
equivalent to three times the volume of 
the methane originally present. The re- 
mainder of the sample is led through the 
temperature equalizer which brings it 
back to the original temperature, and 
is then forced through a second orifice 
of exactly the same diameter as the first 
one. If no methane is present the vol- 
ume will remain constant, and the pres- 
sure required to force it through the 
second orifice will be identical with that 
of the first orifice. If methane is present 
the pressure required to force the re- 
duced volume of the sample through the 
second orifice is correspondingly lower. 
This difference in pressure is recorded 
by means of a sensitive pressure re- 
corder on a chart calibrated to read per- 
centages of methane direct. The chart 
covers a range of from zero to 2 per- 
cent methane, and can be accurately read 
to 0.01 percent. The chart shows the 
exact amount of methane present in the 
ventilating current at any minute of the 
day. The chart is renewed and filed 
daily, and the absorbing chemicals in 
the two canisters are renewed weekly. 
No other attention is normally required 
to keep the instrument in continuous 
service. The continuous methane re- 
corder has passed the experimental 
stage; the laboratory research work has 
been supplemented by an actual installa- 
tion for several months in the fan-house 
of one of the large operations in the 
Pittsburgh district. 


CARBON-MONOXIDE DETECTING DEVICES 


The factors involved in the selection 
of a device for detecting carbon monox- 
ide in mine air are quite similar to the 
factors just enumerated. With the ex- 
ception of the canary bird, the devices 
for detecting carbon monoxide depend, in 
the order. named in the classification, 
upon (1) the reducing action of carbon 
monoxide; (2) the affinity of carbon 
monoxide for the hemoglobin of the 
blood; (3) contraction in volume due to 
combustion or absorption; and (4) the 
heat liberated incident to the oxidation 
of carbon monoxide. Table 4 lists the 
devices in use. 


Fig. 4—Methane Continuous Recorder 


Fig. 83—Burrell Indicator 


Fig. 5—Carbon-Monoxide Detector 
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Fig. 6—Pyrotannic 
Detector 


Fig. 7—Carbon Monoxide Con- 
tinuous Recorder 


Canary bird. 
Portable 
Carbon monoxide de- 

tector (Hoolamite). 


Pyrotannic detector. 


Continuous recorder. 


Lowest percentage 


detectable 


.1-0.15 


0.0004 
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TABLE 4—DEVICES FOR DETECTING CARBON-MONOXIDE 


Field of use | Remarks 


Out-by sealed area stop- | Roughly quantitative, de- 


Engineer, recovery work, 


pings and 
operations. 
Engineer or _ chemist, 
samples of fire gases, 
sealed area, etc. 
General reccvery work, 
fire fighting, explora- 


recovery pending on bird and 
length of exposure. 

Accuracy depends on 
laboratory technique of 
operator. 

Fairly accurate depend- 
ing on ability to read 


tion. color scale. 


Accurate in trained 


fire fighting, explora- hands. 
tions, etc. 
Fan 


oxidation, combustion, 


etc. 


house—spontaneous | Accurate and automatic. 


— 


Carbon-Monoxide Detector: The car- 
bon-monoxide detector (see Figure 5) 
was designed in 1921 to determine the 
presence of carbon monoxide in danger- 
ous proportions. The operation of the 
device is very simple and it is now con- 
sidered a standard mine-rescue and fire- 
fighting appliance. The detector tube 
used with the instrument is filled with 
a chemical which changes color when air 
containing carbon monoxide is passed 
through it. The shade of the color 
(bluish-green) varies with the cuoncen- 
tration of carbon monoxide. By com- 
paring this with the standard color 
scale, which is included with the instru- 
ment, not only the presence but the ap- 
proximate amount of carbon monoxide 
in the air under test can be quickly de- 
termined. About 0.07 percent can be 
easily detected with the device. The 
barrel of the instrument is filled with 
activated charcoal, which absorbs any 
other gases in the atmosphere that might 
effect the chemical in the aetector tube. 
Ten squeezes of the bulb are all that is 
needed to make a test. The color pro- 
duced in the detector tube soon fades 
upon standing, thus permitting its re- 
use for seven or eight ordinary tests, 
be ony it should be replaced with a new 
tube. 


The advantages of the carbon-monox- 
ide detector over the canary are: (1) 
it will detect a smaller percentage; (2) 
it gives almost immediate results; and 
(3) the operator knows at all times 
whether carbon monoxide is present and 
approximately the percentage. When 
0.2 percent carbon monoxide is en- 
countered by a rescue crew wearing 
breathing apparatus or approved gas 
masks the canary is no longer available 
and the crew either has to return with 
it to fresh air or it dies, and in either 
case, is no longer available for advance 
exploration. 


Pyrotannic Detector: The pyrotannic 
method (see Figure 6) of detecting car- 
bon monoxide was devised in 1921. It 
is based on the same principle and re- 
actions as those which take place when 
carbon monoxide poisoning occurs, 
namely, the combination of carbon 
monoxide with hemoglobin of the blood. 
Hence, it may be regarded as a specific 
test. The blood examined may be either 
that of a victim of supposed carbon- 
monoxide poisoning, in order to verify 
the diagnosis; or carbon monoxide may 
be detected in the air by collecting a 
sample of the air and introducting a 
small amount of non-poisoned blood solu- 
tion into the sample container. In the 
latter case the combination of carbon 
monoxide and hemoglobin will take place 
in a manner similar to that which has 
been described as taking place in the 
lungs, and an examination of this blood 
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will reveal whether or not carbon monox- 
ide was present in the air to which it 
was exposed. 

A grayish brown suspension will form 
in a few minutes after treatment of nor- 
mal blood solution with a mixture of 
tannic and pyrogallic acid, whereas when 
the blood is combined with carbon 
monoxide it will be faint to deep red, 
depending upon the degree of poisoning. 


By preparing color standards to repre- 
sent certain degrees of poisoning, the 
unknown samples of blood may be 
matched to the color of these standards 
and the amount of carbon monoxide as- 
certained. Only a small amount of 
blood solution, 0.10 c.c., or two or three 
drops of blood diluted with 2.0 c.c. of 
water, is required for an analysis; the 
blood is obtained by pricking the finger 
slightly with a small lancet furnished 
with the apparatus. In cases of sup- 
posed poisoning, the blood solution is 
transferred to a small test-tube and 
treated with the tannic and pyrogallic 
acids. 

The procedure for examining mine air 
by this device is to collect approx- 
imately 250 c.c., or one-half pint, sample 
of gas, introduce 2.0 c.c. of the blood 
solution into the bottle, close the latter 
and agitate by rotation for about 10 
minutes. During this agitation the re- 
action between the hemoglobin of the 
blood and the carbon monoxide will take 
place, after which the blood solution is 
drained into a small test-tube, and a 
small amount of the tannic and progallic 
acid added. The tube is inverted a few 
times to mix the blood and acids, after 
which it is allowed to stand 15 minutes 
and comparison made with the stand- 
ards. 

This device may be used to determine 
accurately carbon monoxide from 0.01 
to 0.20 percent. Thus it covers the 
range of concentrations from those which 
produce no appreciable effect after sev- 
eral hours, to those which will cause 
headache, nausea, dizziness, collapse, and 
death. Carbon monoxide higher than 
0.20 percent will be indicated at 0.20, or 
a dangerous atmosphere. 

This device is very useful for deter- 
mining accurately the presence or ab- 
sence of carbon monoxide in air collected 
from behind fire seals, thus giving in- 
formation regarding the condition of 
the fire. These traces, which are very 
significant, are difficult to determine with 
the desired accuracy by the usual 
methods of gas analysis. 

Carbon-Monoxide Continuous Ke- 
corder: Probably the greatest contribu- 
tion in recent years in the field of de- 
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Fig. 8—High pressure rock dust distributor 


vices for detecting dangerous gases has 
been the carbon-monoxide recorder (see 
Figure 7), which was perfected and 
placed on the market in 1925. 

The fundamental principle of the de- 
vice is based on the measurment of heat 
developed in the catalytic oxidation of 
carbon monoxide by “Hopcalite.” The 
heat liberated in this oxidizing process 
is directly proportional to the amount of 
carbon monoxide present and is meas- 
ured by a thermometer or a unit of 
thermocouples wired to a_ recording 


Lowest percentage 


Appliance detectable 
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Fig. 9—Mine fire truck 


TABLE 5—DEVICES FOR DETECTING OXYGEN DEFICIENCY 


July, 


potentiometer. The chart of the poten- 
tiometer is calibrated to read carbon 
monoxide direct with a sensitivity of 
two ten-thousandths of 1 percent, or two 
parts per million of carbon monoxide. 
In its present form the apparatus rep- 
resents the combination or assembly of 
various ideas and devices developed 
through a period of eight years to meet 
the demands of war, industrial, and mine 
gas emergencies. The instrument has 
special application in mining operations 
for the detection of spontaneous com- 


Field of use | Remarks 


Approved magnetic | 16.5-17.0 General inspection out-by Roughly quantitative de- 
locked fiame safety fire area stopping by pending on lamp, ete. 
lamp (Wolf, Koh- mine inspector and of- 
ler, ete.). : ficials in charge only. 

Portable gas-analysis 02 Engineer, chemist, sealed Aceurate, depending on 
apparatus. fire area, etc. laboratory technique of 

operator. 
TABLE 6—INSTRUMENTS OF PRECISION 
Apparatus Field of use Remarks 

Minimum and maximum Temperature determinations in Locating spontaneous combustion, 
thermometer. sealed fire areas. smoldering fires. 

Barometer. Recording barometric pressures Pressure within sealed fire area de- 


which govern exudation of me- 


thane. 
Sling psychrometer. 
Anemometer. 
Water gage. 


Air measurements. 


TABLE 7—DEVICES FOR SAMPLING MINE GASES 


Method 

Water displacement, (bot- 
tle, burrett, metal con- 
tainer). 

Vacuum tube. 


Aspiration bulb. 
McCaa Sampler. 


pings, irrespective 
within area. 


TABLE 8—GAS-ANALYSIS APPARATUS 


Type Percentage and gases determined 
0.25 methane (CH,) 


Portable methane analy- 
sis upparatus. 


Portable gas-analysis ap- 
paracus. 


0.2 Oxygen 
0.2 Nitrogen (Noe) 


Measuring relative humidity. 


Determining ventilation pressure. 


Field of use 
Sampling within locks, fire area, 
recovery operations. 


Sampling within locks, fire area, | 
recovery operations. 

Sampling within locks and through | Fairly accurate; suitable for quick 
fire area, stoppings, etc. | i 

Sampling through fire 


pends on barometric pressure. 


Scientific interest mostly. 

Fairly accurate. 

Accuracy depends on ability to read 
scale. 


Remarks 
Fairly accurate; suitable for quick 
analysis. 


Accurate; proper method if sam- 
ple is transported. 


analysis. 


| Fairly accurate. 


area stop- | 


of pressure | 


Field of use 

Ventilation, locks. fire area, re- 

covery operations; for methane 
only. 

| Ventilation, locks, fire area, re- 

covery operations for all common 


0.2 Carbon dioxide (CO,) | mine gases. 
0.2 Carbon monoxide (CO) 


0.2 Methane (CH,) 
0.01-O.-N.-CO, 
CO-CH, 


Laboratory gas-analysis 
apparatus (Haldane). a 


Same as above but used mostly for 
laboratory studies. 


1927 
= 
| 
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Fig. 10—H-H Inhalator 


bustion or mine fires in their incipient 
stage. It can be installed on the main 
air return. 


OTHER DEVICES AND INSTRUMENTS 


Tables 5, 6, 7, and 8 list devices for 
detecting oxygen defficiency and sampling 
mine gases, and instruments of precision 
and analytical apparatus. 


common gases, such as methane, carbon 
monoxide, carbon dioxide, oxygen and 
nitrogen. It will measure 0.2 percent of 
carbon monoxide as well as methane, and 
is likewise effective for the other gases 
mentioned. It can be taken underground 
when fires occur, set up and operated in 
the mine foreman’s office, for analyses 
other than methane. 


¥ 


The Haldane lab- 

In Table 8, the first mentioned ap- 
paratus is designed for mine use, and 
will measure as low as 0.25 percent of 
methane. The portable gas-analysis ap- 
paratus will analyze mine air for all 


oratory gas-analysis apparatus is not 
portable but a skillful manipulator can 
determine as low as 0.01 percent of me- 
thane, carbon monoxide, and the other 
common mine gases. 


TABLE 9—ROCK-DUSTING MACHINES AND ACCESSORIES 


Apparatus 


Field of use Remarks 
Rock dust distributors* General .dusting, out-by fire area Strongly recommended. 
(LeGrabon, *M. S. A.) stoppings, etc. : ~ 
Rock-dust barriers (con- Erected at strategical points. An added safety measure 
centrated or trough 
type). 
Rock dust. General dusting, fighting fires, etc. Preferably limestone or _ kaolin. 
Illumination effect an added ad- 
vantage. 
Rock-dust sampling. To determine percentage of inert 60 percent or more of rock dust 
dust present. should be present, depending on 
relative inflammability of coal 
° Approved for permissibility. 7 See Figure 8. 
TABLE 10__MISCELLANEOU iPMENT AND ACCESSORIES 
Apparatus Field of use Re marks 
Fire truck (M. S. A.). Fighting underground mine fires. Indispensable mine equipment. 
Fire cxinnehiens (Acid Extinguishing smoldering fires, Do not generate poisonous gases 


Not electric fires. when used on fire. Carbon tetra- 
chloride should be used on electric 
fires, but ventilation must be ade- 
quate. 

Should not strike sparks. 


type—Foamite). emergency. 


Copper hammer and All construction work in fire area. 


Life line. | Exploration crews (limited to 500 For giving signals. Indispensable 
| feet). if crew is unfamiliar with mine 
| workings. 

Map. Affixing pertinent data covering Large scale, up-to-date map of 

field of operations. mine showing returns from af- 
| fected section 

Chalk. - Exploration crews. | Indispensable =e 
TABLE 11—APPROVED FIRST-AID SUPPLIES 

Equipment | Field of use Remarks 


Miners’ first-aid kit. Accidents, first-aid dressings. | Keep in accessible first-aid station. 


First-aid packet. Accidents, emergency dressings. Carried by all inside men. : 

Stretcher and blanket Accidents, shock, asphyxiation. Keep in accessible first-aid station. 
it. | 

Inhalator, 95.5 percent Asyphxiation. Same as  above--to supplement 


mixture of oxygen an Schaefer prone-pressure method 
earbon dioxide (carb- of artificial respiration. 

oxygen) H-H Inhalator, 
Atmos, Industro Oxy- 
generator — Universal | 
Model). 
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RocK-DUSTING MACHINES AND ACCESS0- 
RIES 


The value of rock dust to render inert 
the coal dust in mines and so prevent or 
limit explosions is undisputed by all but 
the most biased and unenlightened per- 
sons. Within two years possibly 2,000 
lives have been saved because mines in 
which local ignitions occurred, had been 
rock-dusted. Rock dust is also useful at 
time of fires and Table 9 lists some ma- 
chines and accessories for its distribu- 
tion, etc. Both of the machines listed 
are giving good service; the former is 
of the fixed nozzle type and the latter 
of the flexible nozzle type. It is under- 
stood that one manufacturer has built 
a high-pressure distributor that will de- 
liver 120 pounds of rock dust per minute 
through about a 500-foot length of 3- 
inch fire hose. A distributor of this 
type will be advantageous for dusting 
back entries and rooms, and for fighting 
fires by the direct method. 


MISCELLANEOUS EQUIPMENT 


Table 10 lists sundry equipment, some 
of which is described later. 

Fire Truck: The M. S. A. mine fire- 
fighting truck (see Figure 9) is being 
exhibited for the first time at this con- 
vention of the American Mining Con- 
gress. The American-La France Fire 
Engine Co, featured a mine fire-fighting 
truck about 15 years ago and a number 
were put in service. This company, how- 
ever, did not have close contact with 
the coal industry and as the municipal 
business grew it left the mining industry 
entirely. 


The new truck will be equipped with 
two 35-80-gallon soda and acid extin- 
guishers, two hand extinguishers, a hose 
basket with 200 ft. of % -in. chemical 
hose, two nozzles, five All-Service gas 
masks, one carbon-monoxide detector, one 
portable searchlight, and extra soda and 
acid receptacles. The trucks will be on 
roller bearings so that the car can be 
pushed by hand to any section of the 
mine in the event of the electric power 
being off. The extinguishers, hose and 
accessories will be of the American-La 
France type. It is readily appreciated 
that a fire truck of this character will 
be an invaluable as well as indispensable 
piece of mine equipment. If a fire is 
discovered early, it can be astinasiaed 
without unnecessary delay, thus elimi- 
nating sealings. 


First-Alp SUPPLIES 


Table 11 lists some necessary supplies 
for caring for injuries that may vccur 
in fire-fighting and recovery operations. 

H-H Inhalator: Physiologists now 
agree that in asphyxiation, especially 
carbon-monoxide poisoning, the Schaefer 
prone-pressure method of artificial res- 
piration should be supplemented by the 
use of an inhalator which will pour a 
95.5 percent mixture of oxygen and 
carbon dioxide into the lungs, it being 
recognized that a rich oxygen mixture 
is doubly effective in purifying the blood 
and a small percentage of carbon dioxide 
will stimulate breathing. 

The H-H Inhalator (see figure 10) is 
mostly in use, and consists essentially 
of a steel cylinder containing a 95.5 per- 
cent mixture of compressed oxygen and 
carbon dioxide. This mixture passes 
through a reducing valve and a low- 
pressure regulating valve into a breath- 
ing bag, and thence through a chamber 
containing a check valve and a fresh- 
air valve. (Continued on page 530) 


— 
| : 

| 


PREVENTION OF, FIGHTING AND SEALING MINE FIRES 


Fires May Be Prevented By Proper Supervision And Strict Discipline—Each Fire Presents Own 
Peculiar Problem Permitting No Fixed Rule In Fighting—When Unsealing, Well Thought Out 
Plan Should Be Outlined In W riting And Strictly Adhered To 


LL mining men should be interested 

in this question of sealing and un- 
sealing mine fires so ably presented by 
Messrs. Forbes and Steidle. Officials 
realize that nothing is more hazardous 
than a mine fire, and that the extent of 
the fire is not a measure of the hazard. 
A small fire may cause an explosion. 

While we are interested in knowing 
how to combat a fire, and how to unseal 
a fire area, we are also interested in 
the prevention of fires. 

Many fires can be prevented by proper 
supervision and strict discipline. Ob- 
servance of the following preventatives 
will reduce the fire hazard: 

Proper installation of trolley wire. 

The use of proper size of trollev wire. 

Spacing hangers properly. 


Removing all hangers developing a 
ground. A defective hanger will leak 
and cause an are. A hanger may be- 
come defective from corrosion, or an uc- 
cumulation of either coal dust or rock 
dust may cause it to leak. A gooa prac- 
tice is to brush the hangers immediately 
after rock dusting. 

Hangers should not be placed in over- 
casts. 

Wires should be placed so that they 
will not come in contact with door frames 
and doors. 

Doors in entries should not be placed 
over the joint of the rail. 

All tracks should be double bonded, es- 

pecially where gathering locomotives are 
used. 
Trailing cable should be of the double 
conductor type, and the negative termi- 
nal of the cable should be connected at 
all times with the return circuit when 
the cables are being used. 

Proper wiring of stationary motors 
and maintaining the wire on electric loco- 
motives in first-class condition. 

The abandonment of worn-out ma- 
chine cable. 

Switches for light and power circuits 
should be placed on the outside of un- 
derground buildings. That is so officials 
may observe them as they go by. It is 
customary for men to put the light in 
your assistant foreman’s office inside the 
building where frequently you have an 
electric heater. Fires have occurred, 
due to electric heater not being turned 
off or something falling down on it. If 
the switch is placed on the outside of 
the building, you can observe that that 
switch has been pulled and fire probably 
prevented. 

A light signal should be placed on the 
butt entry where officials can see it, and 
if the light is burning the official will 
know that the butt entry switch has not 
been pulled. This light should have a 
green globe. 

Removing rail or old wire rope from 
gob workings. 

All permanent buildings underground 
should be fireproof and equipped with 
iron doors which open outward. 

When you abandon a section of a 
mine, if you have an old cable lying 
there, or an old pipe line you figure is 
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not worth taking up, be sure the ends 
of that pipe or rope are away from your 
used track, as a defective current may 
leak on through there and cause a gob 
fire. 

Proper handling of explosives by com- 
petent shotfirers and others. 

The management should provide and 
insist upon a fire run on idle days and 
Sundays. When you get into a depres- 
sion, you get after your management to 
cut down their expenses and the first 
thing you do is to drop the night fore- 
man or cut the fire boss off on the idle 
days; you don’t make your fire run after 
six days’ work is over, or you don’t 
make it on Sunday, and the first thing 
you know you have a fire. 

Examining all underground employes 
for matches and other smokers’ articles, 
this examination to take place at the 
ground landing before the men enter the 
mine. Proper supervision and strict dis- 
cipline will reduce the fire hazard to a 
minimum. Pick these men at random off 
in each cage load, and thereby you put 
the fellow in mind that he may have 
a match on his person, not remembering 
it. This I consider is one of the great- 
est fire hazards that we have to contend 
with. I want to say, personally, that 
we do not hesitate to prosecute any man, 
whether it is due to lack of memory or 
otherwise, when he is carrying matches 
or smokers’ articles. 

The fighting of fires is attended by 
great difficulties, as fires occur without 
any warning, and the officials do not have 
time to plan a method of procedure. 
They fight the fire with every means 
available, using hand chemicals, water 
(if available), rock dust, and chemical 
engines. They should consider the seal- 
ing of a fire only as a last resort. 

When a fire is discovered, the first 
duty of the management is to get the 
men out of the mine as quickly as pos- 
sible, except those engaged in fighting 
the fire. 

Officials who have gone through the 
experience of fighting and sealing fires 
realize the necessity of having an abun- 
dance of material and equipment on 
hand, and insist upon keeping back-up 
tile, cement, and sand available for such 
emergencies. We set aside that material 
and built a fence around it. it must 
not be used excepting in an emergency 
or a fire. 

No fixed rule can be established for 
fighting fires, as each fire presents its 
own peculiar problem, and the method of 
fighting the fire will depend upon the area 
affected, the method of ventilation, the 
character of the coal (whether high or 
low volatile), and the character of the 
roof (whether it is shale, anthracite, 
bituminous, or cannel coal). A local fire 
can be fought longer than a high vola- 
tile fire. In one particular tire we had 
about 24 ins. of roof and the fire spread 
rapidly and with an intensity that you 
would hardly realize. 

The officials should have on hand the 
necessary tools for building temporary 


and permanent stoppings. Personally, I 
prefer to use back-up tile for temporary 
work. They can be laid quickly, using 
a mortar made from common clay, and 
plastering the tile by throwing mortar 
with a shovel or using a trowel. The 
fire occurred in the right side of this 
mine a number of months before. The 
thing that we were short of, of all the 
materials, were trowels. Think of it! 
We could not get sufficient trowels. We 
had the men and the material, but we 
did not have the trowels and we did not 
have the time necessary to seal it up 
very rapidly. To overcome that, we now 
have a box with trowels, picks and 
shovels, axes and canvas gloves. We 
keep all of that material locked for fire 
emergency. 

In building the permanent stoppings 
brick should be used, with gooa cement 
mortar, with a channel cut in the roof 
through loose strata and a channel cut 
through the bottom coal or fireclay down 
to bed rock. This stopping should be 
constructed with a tile center, 2 ft. 
square, as these permanent seals will be 
knocked down some time in the future. 
Very often it is necessary to build a 
second permanent seal, especially if there 
is a high-water gauge to contend with, 
They are getting to call that the Dun- 
bar stopping. If it is constructed with 
2-ft. tile center, you can knock it out 
rapidly in unsealing the fire or entering 
the fire zone. 

An official should be on duty to make 
rounds, examining the seals and plaster- 
ing them as leaks develop. As _ the 
atmospheric pressure changes, breathing 
will take place, and I do not know of a 
case where permanent seals were abso- 
lutely airtight. 

Air locks should be constructed and 
pipes placed so that temperature read- 
ings and pressure readings, as well as 
samples, can be taken. In contructing 
the air lock the careful manager will 
keep in mind that the air locks can be 
used for unsealing, which will allow of 
making doors large enough to admit a 
stretcher and at least an apparatus 
crew with an official. Very often tmis 
matter is not given due consideration. 

The question as to whether the in- 
take or return should be sealed first has 
not been settled, and I do not believe it 
ever will be. Each experienced official 
has his ideas as to the method of sealing 
a fire, and all as a rule are successful. 

The careful manager will not be in- 
fluenced -by the sales department in plac- 
ing the mine in operation without taking 
sufficient time to make sure that the 
seals are placed properly, and analyze 
the air and know that conditions under- 
ground are safe enough to warrant op- 
erating the remainder of the mine. Fre- 
quently pressure is brought to bear when 
tonnage is demanded, and the operating 
official will not use his best judgment in 
matters of this kind. The result is 
usually an explosion. 

In preparing to unseal a fire area the 
operating officials have time to perfect 
their organization and outline a plan of 
procedure. This plan should be made 
in writing and not changed without a 
conference with all concerned. Sufficient 
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apparatus men should be provided to 
allow two six-man crews for under- 
ground work and two six-man crews in 
waiting on the outside. 

All men entering the mine should be 
examined by a physician, and he should 
remain on duty during the exploration 
period. After the examination the ap- 
paratus men with their equipment should 
be turned over to an official who has 
charge of the apparatus and apparatus 
equipment for final inspection. 

The exploration party should be pro- 
vided with equipment consisting of all- 
service gas masks, approved flashlights, 
electric cap lamps, and CO detectors. 

The printed schedule should give the 
names of the managers, the captain of 
the apparatus crew, and men on each 
crew, as well as the names of otners wno 
will take part in the work. The mana- 
gers and officials should be so arranged 
on the schedule that they will not all be 
underground at one and the same time. 
I consider that one of the most essential 
things. A man underground knows the 
air in there, and no man on the outside 
should take the liberty to reverse the 
fan on him. 

An official should be stationed at the 
pit mouth and check all men listed on 
the schedule and not allow any otners to 
enter the mine. An official should have 
charge of the telephone at the outside 
air base, as well as the inside air base. 
An official should have charge of the 
fan and be especially instructed not to 
reverse the fan under any circumstances 
without personal instructions from the 
officials in charge of the underground 
work at the time of the exploration. 


An official should have cnarge of all 
material and of the pumpers and pipe 
men. After all men have been accounted 
for at the outside air base, and material 
properly checked in, the official in charge 
of the electrical equipment should see 
that the power is cut off the mine and 
that switches are locked. The party will 
proceed to the inside air base. They will 
enter the air lock and break the seal in 
the permanent stopping. They should 
know beyond the question of a doubt that 
the oxygen is below 3 percent and that 
no carbon monoxide is present. An offi- 
cial should be stationed, with an air- 
service gas mask, at the entrance to the 
unbroken seal and use the CO detector 
continually while the apparatus crew is 
making its first examination. ‘lo quality 
Captain Steidle’s statement, I want to 
say that in unsealing fires, we put an 
official at the opening of the aur-iock 
area, who has charge of the life line, 
and although the CO coming througn 1s 
not enough to put out his flame lamp it 
will make him sick, and he will be over- 
come in a short time. He can use to ad- 
vantage the all-service gas mask at that 
particular point. 

This official should also have control 
of the life line, as his CO detector may 
show that fire exists, and he will be able 
to signal to the apparatus crew to re- 
turn. 

A fire occurred at the Oakmont Mine 
on the night of January 13, and was dis- 
covered about 3 o’clock in the morning 
of January 14. Temporary seals were 
completed by 10 o’clock the same morn- 
ing. Permaent seals were erected within 
the next 24 hours. The analyses and 


temperature readings taken trom tms 
mine have been given in Mr. Forbes’ 
paper. 

We opened the seals on April 4 and 
At that 


attempted to examine the area. 


time the oxygen content was about 5 
percent and carbon monoxide about 1 
percent. The apparatus crew made one 
trip of 10 minutes’ duration, and before 
they had gone 200 feet on their second 
trip the CO detector indicated fire, and 
the crew was brought back and stated 
that they encountered smoke. The area 
was immediately sealed. 

The area affected was between a six- 
entry system on the right and a three- 
entry system on the left, lying between 
two intake zones, with the natural re- 
turn going back the right-hand entry of 
the three-entry system. You will note 
from the map that seals were placed at 
the entrance to the butt entries sur- 
rounding the fire area. A small cur- 
rent of air was taken down the original 
return airway to allow the inspector to 
examine the seals in safety. We knew 
that we were getting a leak somewhere 
and very little breathing took place, the 
pressure being constant on the intake 
side of the sealed area. We placea a 
number of new seals, but were not able 
to reduce the oxvgen content. However, 
the carbon monoxide reduced to about 
0.4, and, strange to say, the oxygen in- 
creased. 

Mr. George McCaa and I examined 
the seals a number of times in the area 
affected. Some time during the forepart 
of June we were standing where the re- 
turn air from the area affected was di- 
rected by an overcast into the main re- 
turn, and Mr. McCaa suggested that we 
put a stopping there to prevent the suc- 
tion pressure on the return side of the 
sealed area. We discussed this matter 
for some time, and finally decided that 
it was the proper thing to do. Sam- 
ples were taken the next day, and from 
the analyses we were firmly convinced 
that our trouble was due to air pressure, 
as the analyses gave about 6 percent 
of oxygen and 0.03 percent carbon mon- 
oxide. Another sample taken on June 22 
showed oxygen at 7.7 percent and carbon 
monoxide zero. From that time on the 
oxygen reduced to about 0.4 and the car- 
bon monoxide remained at zero. 


We unsealed the fire on October 19, 
the analyses at that time showing one- 
half of 1 percent of oxygen and no trace 
of carbon monoxide. From our experi- 
ence covering this work it is evident tnat 
no attempt should be made to open a 
fire when the analyses show 4 or 5 per- 
cent oxygen and even a trace of carbon 
monoxide. 


I believe it is an unsafe practice to 
admit fresh air to a fire zone prior to 
a complete examination. If it is impos- 
sible to make the examination with ap- 
paratus men without endangering their 
lives, I would prefer to move up the 
air base step by step. You will recall 
the conditions mentioned in the examina- 
tion of the Oakmont fire in April, with 
oxygen less than 6 percent and carbon 
monoxide about 1 percent, and that this 
fire built up very rapidly and without 
any large amount of oxygen entering 
the fire zone, as air locks were used. 


In selecting men for sealing or un- 
sealing a fire. only those of experience 
should be considered, if possible. These 
men should be recruited from those who 
will not take unnecessary chances; men 
who have full confidence in the officials, 
as well as apparatus; men who know 
the all-service gas mask and where they 
can go with it safely; men who have 
confidence in the chemist who made the 
analyses of the air; and men who are 
physically able, to do the work. 
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SAFETY APPLIANCES AND AC- 

CESSORIES FOR MINE FIRE 

FIGHTING AND RECOVERY 
OPERATIONS 


(Continued from page 527) 


From the chamber a tube leads direct to 
a face mask containing an exhalation 
valve. 

The fundamental vrinciple of the H-H 
Inhalator is that its operation is gov- 
erned entirely by the respiratory action 
of the patient; consequently, it can be 
used in connection with a manvfal method 
of artificial respiration. When the pa- 
tient commences to breath, the carbon 
dioxide is effective and stimulates the 
respiratory action, so that the number 
and depth of the respirations increase 
and the patient continues to require 
more volume of the mixture. The limit 
of this increase is determined by the op- 
erator by setting the feed valve to regu- 
late the volume which, in his judgment, 
the patient should receive. If this vol- 
ume is set at 15 quarts per minute, the 
patient’s respiration is quickly stimu- 
lated by the carbon dioxide that he is 
taking; but when he attempts to get 
beyond this volume the reserve breath- 
ing bag is depleted because of the fact 
that the feed valve is not supplying his 
requirements. As soon as this reserve 
supply in the breathing bag is partly 
depleted, a valve automatically opens and 
draws in outside air, which gives the pa- 
tient the required volume he demands. 
But this outside air lowers the carbon 
dioxide content, which decreases the 
stimulating effect on the lungs, and in 
turn decreases the respiratory volume. 
When the volume required by the pa- 
tient drops below that being supplied 
by the valve, the reserve bag fills up 
again, which closes the emergency valve 
to the outside and the carbon dioxide con- 
tent increases to 5 percent, thus increas- 
ing the stimulating effect on the lungs. 
This balance can be automatically kept 
at whatever volume the feed valve is 
set to flow. 

CONCLUSION 


General methods of fire fighting, 
guarding against explosions and prose- 
cuting recovery work have been resolved 
into rather systematic procedures. Mine 
gases may no longer be considered as 
“inherent” dangers in this work if na- 
ture’s laws in respect to these gases are 
understood and complied with. The va- 
rious appliances discussed in this paper 
apply directly to mine fire fighting and 
recovery operations, and if used intelli- 
gently will do much to eliminate explo- 
sions and asphyxiation. 


Two large coal companies have been 
experimenting with the use of goggles 
during 1926. One reports a reduction of 
34 percent in eye accidents, the other 
57% percent for the entire year. The 
goggles are furnished free, no charge 
being made unless the miner has lost 
them, when he is charged for replace- 
ment. All employes are requested to 
wear them only when engaged at work, 
such as using their picks, etc., where 
there is hazard to the eyes. No force 
or penalty was used during this period 
to require their use. The goggles con- 
sist of a thin light wire mesh that affords 
protection to the eve and are not bur- 
densome. 
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HANDLING GASES THROUGH PROPER VENTILATION * 


Asphyxiation The Prime Danger—Mechanical Ventilation Recommended For All Mines—35 
Rules For Safety In Ventilation—Basic Problem Is to Prevent Methane Accumulation Aug- 


LITERAL reading of the subject 

assigned me would require me to con- 
sider all kinds and classes of mines, non- 
coal as well as coal. Coal mines, how- 
ever, will receive major consideration 
here, and even then I can cover this sub- 
ject but partly in a short paper. More- 
over, the term “gases,” as used in coal 
mining, would include not only methane 
but some of the higher hydrocarbons, 
such as ethane, propane, and possibly 
other heavier gases belonging to the 
methane series, besides nitrogen, carbon 
dioxide and hydrogen sulphide. These 
gases are encountered in the ordinary 
working of coal mines, but carbon mon- 
oxide and possibly numerous mixtures 
of carbon monoxide, carbon dioxide, 
methane and nitrogen may become im- 
portant at and after mine fires and ex- 
plosions. Here I shall give particular 
attention to methane as being the most 
dangerous and the most abundant of the 
gases that make trouble in the ordinary 
operation of coal mines. 

The danger from mine gases other 
than methane is chiefly from asphyxia- 
tion caused by breathing mine air in 
which oxygen has been displaced by 
nitrogen, carbon dioxide, or occasionally 
methane; or to a lesser degree from 
poisoning by breathing air containing 
comparatively minute percentages of car- 
bon monoxide, hydrogen sulphide, or sul- 
phur dioxide. It is somewhat difficult 
to estimate how many fatalities in our 
coal mines have been caused by asphyx- 
iation. If conditions that accompany or 
follow mine fires or mine explosions are 
excluded, it is safe to say that during 
the past 20 years there have not been 
as many as 200 fatalities from asphyx- 
iation (probably not as many as 100) 
in the coal mines of the United States. 
On the other hand, if those conditions 
are included, the number of fatalities 
from the breathing of noxious atmos- 
pheres in the mines of the United States 
will easily total 1,000 and may run as 
high as 2,500. 

During the past 20 years explosions 
and fires in our coal mines have killed 
over 7,500 persons, and in at least 75 
percent of these disasters methane has 
been the initiating element, so it is prob- 
able that during these 20 years methane 
ienitions have directly or indirectly cost 
the lives of but little less than 6,000 
men. In 1926, 29 serious explosions in 
mines in 13 states caused approximately 
380 deaths; of these explosions about 25 
were initiated by the ignition of methane, 
and the total fatalities they caused were 
about 340. In few of these disasters 
was methane by itself the cause of all 
the fatalities. An explosion initiated by 
methane, however, gets a maximum 
“kick” which makes it practically a cer- 
tainty that if any inflammable dust is 
where it can be ignited the start given 
by the methane will involve the dust. 
The latter may propagate the flame 
throughout the mine and thus cause the 
sudden death of scores of underground 
workers. 

* Published with the approval of the Director, 
U. S. Bureau of Mines. 

+ Chief Engineer, Safety Division, U. S. Bureau 

of Mines. 


mented By Uniform Safety Practice 


By D. HARRINGTON + 


Methane either is actually found or 
may be found at any time in all classes 
of underground coal mines, from lowest 
grade lignite to hiethest grade anthra- 
cite. This practically universal occur- 
rence, or probability of ocurrence, of 
methane, the ease with which methane 
ignites, and the likelihood of an explo- 
sion following ignition combine to give 
to ventilation its preeminent importance 
in coal mining. 

Having made these generalizations, I 
will devote the remainder of this paper 
to numbered conclusions and recom- 
mendations regarding my conception of 
safe methods of handling gases in mines. 

(1) Every coal mine, large or small, 
should have mechanical ventilation in- 
duced by a fan on the surface. The fan 
should be of sufficient capacity to give 
the workings an ample supply of air; it 
should be in fireproof housing and so 
arranged that the direction of air cur- 
rents can be reversed with essentially no 
delay; and the arrangement for revers- 
ing should be tested out at least once a 
year. The fan should not be in front 
of the mine opening, but should be off- 
set so that an explosion will not dam- 
age it. Preferably the fan should have 
two sources of power; and at very gassy 
mines it is preferable to have two tan 
units, one driven by one source of power, 
the other by a different power. The 
power line to the fan should be inde- 
pendent of the power lines that enter 
the mine. At very gassy mines (those 
in which the return air from any split 
runs as high as one-half of 1 percent 
methane) there should preferably be 
some automatic method of cutting off 
electric power to the mine when the fan 
slows down or ceases to run. The fan 
should have a recording water gage and 
should either be constantly attended or 
should have some automatic alarm to 
indicate any interruption or interference 
with the normal flow of air. In general, 
the water gage should be less than 5 
inches. 

(2) No ventilating fan of any de- 
scription should be allowed underground 
in any coal mine. 

(3) Every mine should be so ventilated 
that no face or other unsealed place has 
at any time over 1 percent of methane, 
or approximately 1 percent of carbon 
dioxide, or less than 19 percent oxygen; 
no circulating current in a split return 
or main return should have over one- 
half percent methane or one-half percent 
carbon dioxide. Air with carbon dioxide 
around 1 percent, or oxygen around 19 
percent, would not be harmful physiologi- 
cally yet would be indicative of sluggish 
or defective air circulation. 

(4) Velocity of the air current in any 


air course should not exceed 1,500 linear 
ft. per minute; preferably the velocity 
should be held below 1,000 linear ft. 


per minute. 

(5) No main air course, whether shaft, 
slope, or drift, should act as both in- 
take and return; and no one under- 


ground opening longer than 200 ft. 
should be allowed to act as both intake 
and return if more than five persons are 
dependent upon that one opening for 
ventilation or exit. The driving of 
single entries of length greater than 200 
feet should not be allowed in any coal 
mine. 

(6) The main return should not be 
on the main haulage, especially if the 
main haulage road must be used to 
handle men. 


(7) Trolley locomotives or other types 
of open electrical haulage or other elec- 
trical equipment should not be allowed 
in return air; nor should trolley loco- 
motives run past open rooms or pillar 
workings which give off methane, or past 
sealed areas known to contain large 
quantities of explosive gas, nor should 
they operate any nearer than 500 ft. to 
any advancing face known to give off 
methane. 

(8) Crosseuts between entries, other 
than the last crosscut nearest the face, 
should be closed by tight fireproof stop- 
pings, and under no circumstances should 
dirt, gob, wood or brattice cloth be used 
for this purpose unless efficiently backed 
by concrete, plaster or other material 
which will render the stoppings strong, 
tight, and fire resistant. 

(9) Mines should be kept divided into 
sections 6r panels in such manner that 
each section can be ventilated by a sepa- 
rate split, and in case of fire or explo- 
sion the return from each section will 
go to the main return without vitiating 
the atmosphere of adjacent sections. 
Moreover, the entrance to every opening 
to each such section should have a fire- 
resistant door, so that in case of fire 
within a section the closing of a few 
doors will isolate the region. 

(10) Air courses should have sufficient 
area to allow the flow of sufficient air 
to keep methane as well as carbon di- 
oxide below one-half of 1 percent and 
yet not necessitate velocities in excess 
of 1,500 ft. per minute, or a water gage 
over a maximum of 5 in. 

(11) Main air courses should at all 
times be kept clear of falls; abrupt 
turns (either vertical, as to overcast 
walls, or horizontal, as in mine inter- 
sections at angles of 90° or more) should 
be avoided; water should not be allowed 
to partly close the passageways; and 
walls, floor and roof should be kept as 
nearly smooth as possible and as free 
as feasible of obstructions, such as cen- 
ter posts, cribs, gob walls, etc., which 
cause deflection or eddying of currents. 
In general, it would pay to maintain 
track in both intake and return main 
air courses as an aid in keeping the air 
courses cleaned. 

(12a) When mine workings reach dis- 
tances a mile or more from the fan, it 
is good policy, with respect to cost and 
efficiency, as well as of safety, to main- 
tain air openings to the surface that are 
fairly close to working regions. These 
openings, whether shafts, slopes or 
drifts, relieve fan pressure, bring fresh 
air to the faces where it is needed, and 
serve as escapeways or exits at time of 
disaster. 


531 


| 
t 
| 
| 


532 


(12b) Cages, skips, cars or trips 
should not be left in air courses over 
night in such manner as to block or 
partly block air flow. This blocking of 
air currents is very frequently done, yet 
only rarely is there any real necessity 
for doing it. 

(13) Coal mines should be planned to 
have a minimum number of doors, which 
must be used at ordinary working pe- 
riods—especially doors on haulage roads. 
The proper function of mine doors is for 
use In emergencies. Where doors must 
be used in coal mines, both door and 
frame should be tight at all times and 
so constructed as to have the door close 
automatically. Preferably doors should 
be in pairs with an air lock between, that 
when one door is open the other will be 
closed; if there is not sufficient room 
for two doors with an intervening air 
lock, there should be a fire-resistant brat- 
tice curtain in place of a second door, 
this curtain to aid in holding the air 
to its ~roper course while the door is 
open. No latch should be allowed on 
the rib to hold any door open; on the 
other hand, every underground door 
should have a latch on it to insure that 
it will remain closed even if the direc- 
tion and pressure of the air should be 
changed, as might be necessary in an 
emergency such as a fire or an explo- 
sion. 

(14) All doors, door frames, overcasts, 
regulator stoppings and other under- 
ground ventilating structures or equip- 
ment should be fireproof or at least fire 
resistant. Where brattice cloths or can- 
vas are used they should be treated to 
resist fire. Timber covered with gunite 
or with roofing or other sheet iron re- 
sists fire fairly well, but overcasts, door 
frames and regulators, as well as stop- 
pings between main or other important 
air courses, should be of concrete or simi- 
lar construction. 

(15) All crosscuts in rooms except the 
last ecrosscut nearest the face should be 
closed by tight fire-resistant brattice or 
stonping; this is done in some mines but 
is neglected in many where methane is 
not particularly prevalent. Where any 
methane is found, line brattices should 
be used to a point within 15 ft. of the 
face to bring circulating air to the face; 
where methane is fairly likely to be 
found, the brattice man should leave 
about 15 to 20 ft. of brattice cloth at 
the end of the line brattice in order 
that the face worker can readily use the 
extra brattice cloth to keep air at the 
face as it advances. 

(16) All parts of mines which are 
worked out or are temporarily or per- 
manently abandoned should be sealed 
with strong, tight fireproof stoppings, 
unless such places must be held open for 
travel, ventilation, or other useful pur- 
pose of operation or safety. 

(17) Stables, transformers, or other 
electrical stations, and similar places 
where men are likely to congregate or 
flammable material is likely to et in use 
should preferably be on a small separate 
air split, or, at any rate, so 
arranged as to be readily isolated by 
doors, or a similar method, in event of 
fire. 

(18) It is decidedly poor practice to 
ventilate one mine through another or 
even to connect two mines; this is par- 
ticularly true if one or both mines give 
off methane. There is grave doubt in 
my mind as to the advisability of allow- 
ing as many as 500 men underground 
at any time in any one mine. Where 
large numbers cf men are employed un- 
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derground, there should be approxi- 
mately one exit to the surface for every 
150 or 200 men underground, and these 
exits should at all times be mainta‘ned 
safe for travel. 

(19) Bare electric power wires or open 
types of electric motors or switches or 
other electrical equipment which ares 
or sparks should not be allowed in re- 
turn air in which any methane is present 
or in regions where there is much fine, 
dry flammable coal dust. 

(20) Mines in which coal has a defi- 
nite pitch (say, anything over 2 degrees) 
should so arrange ventilation that intake 
air is taken to low points and then 
coursed to the rise; in other words, 
ascensional ventilation should be used 
wherever possible. 

(21) In mines where the coal pitches 
or dips, advancing workings should be, 
as far as feasible, confined to the dip 
or to approximately this level. While 
it is cheaper to drive the crosscuts be- 
tween level entries to the rise or to drive 
pitch entries to the rise, the savings thus 
effected through ease of handling coal 
and water are very frequently more than 
overbalanced by the difficulty of venti- 
lating. On the other hand, dip workings 
are readily kept free of methane, though 
they are liable to cause trouble if carbon 
dioxide is present. 

(22) Ventilation should be under the 
direct supervision of some one person 
who preferably should not be the mine 
foreman, for the many other duties of 
the foreman do not allow him to give 
ventilation the amount of time and at- 
tention it deserves and needs. 

(23) Every mine should be given the 
preshift examination by fire bosses; they 
should have sufficient time to do all of 
their work in not to exceed three hours, 
and yet be able to spend at least five 
minutes at every place or face where 
men work. They should not have so 
much territory to cover that they have 
to travel faster than a fairly brisk walk, 
and should not examine any working 
face more than three hours before the 
workers enter the mine. 


(24) No fire boss or other mine offi- 
cial should ever carry into a coal mine 
a match or an open light of any descrip- 
tion; this applies not only to the pre- 
shift examination by the fire boss but 
also to the work any mine official may 
do in the mine during the working shift 
or at any other time. Bosses should be 
provided with permissible magnetically 
locked flame safety lamp and some form 
of permissible electric lamp. Preferably, 
the Burrell Methane Detector rather 
than the flame safety lamp should be 
used by mine officials in examining for 
methane while the working shift is in 
the mine. 

(25) Fire bosses should not be ex- 
pected or permitted to do manual labor, 
as there is no coal mine in which there 
isn’t more than enough supervision or 
inspection to keep its fire bosses decid- 
edly busy whenever they are in the mine. 
Moreover, the fire bosses should be kept 
familiar with ozerating conditions in or- 
der that they will at all times be eligible 
for selection as foreman or assistant 
foreman when vacancies occur. 

(26) Flame safety lamps should not 
be entrusted to any person who hasn’t 
been given by the state a certificate of 
competency as to h's knowledge of the 
flame safety lamp and his ability to use 
it with safety and efficiency. 

(27) No per:on should be allowed to 
use the long flame method of testing for 
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gas with a flame safety lamp; the method 
is unsafe and inaccurate. 

(28) No person should be allowed to 
use a flame safety lamp in a mine un- 
less he has a certificate from a compe- 
tent eye specialist that his eyesight is 
such that he ean readily detect a yas 
cap on a flame safety lamp. Also, all 
users of flame safety lamps should be 
required to have their eyes tested at 
least once annually. 

(29) Mine  officials—including 
firers, fire bosses, foremen, and superin- 
tendents—should preferably be techni- 
cally trained and should be required to 
have a certificate of competency from 
the state. This certificate should expire 
at least once every five years and should 
not be renewed unless the applicant 
passes a rigid examination indicating 
that he is physically able to do his work 
and has kept himself informed as to up- 
to-date requirements of the state law, 
company regulations and sane practices 
in mine safety. The applicant should in 
particular be required to show familiar- 
ity with the dangers from gas, dust, ex- 
plosives, haulage, equipment, electricity, 
and falls of coal and roof, and to sug- 
gest safe and efficient methods of avoid- 
ing or overcoming these dangers. He 
should also be required to have a knowl- 
edge of safe procedure at the time of 
mine fires or explosions and should show 
familiarity with such instruments as the 
anemometer, barometer, psychometer, 
flame safety lamp, Burrell Detector, Or- 
satt apparatus, etc. These requirements 
seem drastic, but far too many disasters 
and accidents are due to the lack of 
knowledge and the inefficiency of mine 
officials. The abnormally high accident 
rate of our coal mines will not be mate- 
rially reduced until matters relating to 
safety are given more intelligent super- 
vision. 

(30) Mine officials (shot firers, fire 
bosses, foremen, superintendents) should 
become familiar with the sampling and 
analyzing of mine air, and every mine 
should do its own air sampling and 
analyzing at sufficiently frequent inter- 
vals to give a definite idea of the exact 
methane, carbon dioxide and oxygen con- 
tent of all splits, main returns and open 
accessible unventilated places. Sampling 
of all returns should be done at least 
once a month, and measures should 
then be taken to hold the methane con- 
tent of any return to less than one-half 
of 1 percent. 

(31) Whenever an open fire occurs in 
a mine the working shift should be with- 
drawn as soon as possible and not al- 
lowed to return until the fire has been 
extinguished or sealed. 

(32) Whenever the main fan stops or 
s “slowed down,” underground workers 
of all kinds should be withdrawn; they 
should not be allowed to return until 
fan operation has been resumed and all 
accessible open places have been given a 
thorough examination and are known to 
be free of gas. 

(33) Fire bosses should make a signed 
statement on a report as to mine condi- 
tions before the working shift is allowed 
to enter any coal mine. The written 
record should state the size of “cap” 
wherever any explosive gas is found, give 
an estimate of the number of cubic feet 
present, and designate with fair accuracy 
the place where the gas is found. No 
workers should be allowed to enter any 
place where an explosive mixture is 
present. 

(34) If an accumulation of as much 
as 100 cu. ft. (Continued on page 534) 


shot 


| I 


HANDLING GASES THROUGH PROPER VENTILATION 


Evolution Of Ventilation Traced—All Electrical Installations Confined To Intakes—Exhaust 
Steam From Fan Discharged Into Intakes—Two Inspections Of Working Places Per Shift By 


Fire Bosses 


XNOAL mine ventilation has progressed 

Afrom the crude methods adopted to 
furnish sufficient air at the working face 
to keep a miner alive, to a real scienve 
where air at the face is as pure as air 
in many of our congested <treets with 
the menace of the automobile exhaust 
presenting a serious situation. 

We can follow ventilation through the 
course of obsolete methods; natural heat 
with the upeast shaft higher than the 
intake and giving fairly good results 
under the proper atmospheric condition, 
changing with the temperature of the 
weather to neutral, and fiinally a re- 
versed direction of the intake air. Arti- 
ficial heat by means of the mine furnace 
has been employed by the small operator 
as a ventilating agency in the absence 
of firedamp with success up to the time 
of disaster, which usually occurs as a 
reward for the continuance of this prac- 
tice. 

Ventilation by mechanical agencies 
has become a recognized factor as a 
means for safety to the miner at the 
working face, several states have passed 
coal mining laws restricting ventilation 
of coal mines to a positive mechanical 
means, and the centrifugal fan is, with- 
out exception, the common mechanical 
agency for coal mining ventilation. 
Booster fans are employed with remark- 
able success, and the auxiliary blower 
when used with flexible canvas tubing 


* Chief Inspector, The Colorado Fuel & Iron Co. 
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has proven satisfactory as a means for 
ventilating single entries to a distance 
of 1,000 ft., but the gaseous mine is a 
renegade and the only relief is to lay out 
the mine to fit the ventilation, not the 
ventilation to fit the mine. 

The United States Bureau of Mines 
believes that all coal mines are potenti- 
ally gassy: 

Class 1 Coal Mine—A practically non- 
gassy mine in which flammable gas in 
excess of 0.05 percent can not be found 
by systematic search. 

Class 2 Coal Mine—A slightly yzussy 
mine in which flammable gas has been 
found, but in less than 2 percent in still 
air in any active or unsealed abandoned 
workings; or flammable gas can be 
found, but in quantity less than 4 per- 
cent, in some place from which the ven- 
tilating current has been shut off for a 
period of one hour; or flammable gas 
can be found, but in quantity less than 
one-fourth percent in a split of the ven- 
tilating current; or flammable gas is 
found in quantity greater than the speci- 
fied rate of not more than 25 cu. ft. per 
minute. 

Class 3 Coal Mine—A gassy mine in 
which flammable gas is found in quan- 
tity greater than specified for a Class 2 
coal mine. Percent of flammable gas 
must be determined by sampling, analy- 
sis and ventilating current measurement 


Only Officials And Repair Men Permitted In Return Airways 


Morley mine is one of the 30 coal 
mines operated by the Colorado Fuel & 
Iron Co. and is a gassy mine, Class 3. 
All of the coal mines in the district at 
the time Morley started to develop, em- 
ployed the two-entry system, and con- 
tinuous circulation by means of doors 
and curtains in the usual manner, with 
an occasional overcast and split. This 
system was found extremely dangerous 
as the mine started to work off the 4th 
right and 4th left cross entries. An in- 
crease in the quantity of the air on the 
intake did not give the degree of safety 
desired, and miners working on the end 
of the air were exposed to a constant 
cap in their safety lamps, which at times 
would reach a height equivalent to 2 per- 
cent methane. 

Three-entry system was not common 
in the west at this time, and Morley 
mine was the first to adopt this means 
for a positive distribution of the air with 
an isolated main return to-the fan. Each 
pair of cross entries on the two sides 
of the slope received air from a regu- 
lated split and delivered by means of 
overcasts to the main return. 

As the mine progressed with develop- 
ment, the splits became more numerous, 
and a demand for more air became ap- 
parent. A larger fan was installed, a 
fourth entry was driven to complete two 
intakes and two return air courses. 
Again, a larger fan was installed and a 
fifth air course was completed, three in- 
takes and two returns, along with a new 
system of making the mine fit the ven- 
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tilation instead of a never ending at- 
tempt to make the ventilation fit the 
mine. 

On account of the gaseous condition, 
the use of electrical appliances for un- 
derground haulage is limited to installa- 
tions on the main intakes; coal cutting, 
mechanical loading or electric lines for 
any purpose are not permitted on any 
return air course. All coal is mined and 
picked down by hand without the assist- 
ance of powder. Haulage from all of 
the rooms and practically all of the 
gathering partings is done with mules. 

During the past two years the con- 
centrated system has been in effect, a 
method to make the mine fit the ventila- 
tion and insure a rapid diffusion of the 
methane with the circulating current of 
air, and produce the maximum coal ton- 
nage from room and pillar operation. 

A plan of this system is in width, 
1,500 ft. or the distance between pairs 
of cross entries, and in length the 
termination of the cross entries at the 
boundary of the property, several thou- 
sant feet in extent. A 150-ft. barrier 
pillar is provided to protect the main 
entries off of which the cross entries 
are driven. Two pair of panel entries 
are driven at right angles off the pair 
off cross entries, one pair of panel en- 
tries to each cross entry, at a distance 
of 300 ft. from the 150-ft. main entry 
pillar and extended 700 ft., which leaves 
a barrier pillar of 100 ft. between ap- 
proaching panel entries off of cross en- 
tries 1,500 ft. apart. Rooms are started 
at 50 ft. centers coming back from the 
face off of the panel entries and driven 
up with a working face of 20 feet to a 
distance of 275 feet on the inby side or 
the approach of rooms off the second 
pair of panel entries driven 600 ft. from 
and parallel with the first pair of panel 
entries. Driving the rooms 275 ft. 
leaves a barrier pillar of 50 ft. between 
finished approaching rooms. The 30 ft. 
pillars are extracted shortly after the 
rooms have been driven up to the bar- 
rier pillar. 

One of the cross entries is provided 
with a regulator on the inby side of an 
overcast to the main return which can 
be adjusted to a ventilating current 
varying between 18,000 cu. ft. and 56,000 
cu. ft. as the quantity of air may de- 
mand for diffusion of the methane. The 
intake cross entry is used for the haul- 
age road and gathering partings for all 
of the rooms extended off of panel en- 
tries driven to the right and to the left 
off of the cross entries. Each pair of 
panel entries is ventilated by a second- 
ary split; all panel return entries de- 
liver to the cross entry return by direct 
delivery or through overcasts. Briefly, 
each working area of 550 ft. by 700 ft. 
off of two panel entries has a ventilat- 
ing system independent of a neighbor- 
ing panel section with an adjustable 
quantity of air by means of a regu- 
lator. 

There are three stages to the opera- 
tion of panels off of any pair of cross 
entries. First, the development of cross 
entry extension and driving of panel en- 
tries to the boundary pillars. Second, 
the development of room necks, extension 
of rooms and partial extraction of pil- 
lars. Third, the final extraction of re- 
maining pillars and a provision for a 
return of the gases made in the worked 
out area to the return air courses. 


This system for mining and ventila- 
tion reduces the mining area to less than 
one-half as compared with the former 
practice and gives a positive fresh air 


circulating current to every working 
face. 


Room crosscuts are driven as often as 
the inspector may order, but under no 
circumstances shall the working face be 
more than 60 ft. in advance of the air 
current. The air in every room is taken 
to the face with a line brattice from the 
last crosscut. Entry driving has the same 
provision, and every man at the work- 
ing face has instructions to cease work 
and retire to the fresh air when the 
velocity of air at the face is reduced by 
a leak in the line brattice by a fall of 
rock or otherwise. 

A most careful supervision is main- 
tained of the ventilating system by the 
mine foreman, assistant mine foreman 
and fire bosses during the time the men 
are engaged. Gas samples are taken 
from each of the cross entry returns, 
slope returns, and main return at the 
fan. At present samples from the main 
return at the fan show by analyses 0.6 
percent methane—speed of fan 378, 
water gauge 7.8-in., quantity in return 
220,320 cu. ft. per minute, methane per 
24 hours 1,903,564 cu. ft. 

The mine is provided with two Sirocco 
fans, 8 ft. by 3 ft. 8 in., driven with 
rope transmission off 410 H. P. Chuse 
engines, at a fan speed of 378 R. P. M., 
running independent of each other with 
a 7.8-in. water gauge and delivering 
onetale 225,000 cu. ft. of air per min- 
ute on the exhaust. A mercury device 
actuated by the mine pressure is in- 
stalled at each fan and so constructed as 
to cause a steam whistle to sound an 
alarm when the water gauge begins to 
drop and give the engineer time to start 
the dual fan before any effect is made 
on the mine ventilation. 

Exhaust steam from the fan is allowed 
to discharge into two intakes, more par- 
ticularly the slope haulage, a double 
track entry 22 ft. wide by 7 ft. in height, 
as a means of humidification assisted 
with steam coils to heat the intake air 
and water sprays every 50 ft. Addi- 
tional humidification is accomplished 
with sprinkling lines installed the 
length of all intake entries, main, cross 
and panel. The mine shows not less 
than 96 percent relative humidity at any 
working face, and all of the returns have 
a dew point or saturation. It is im- 
portant to keep the old workings and re- 
turns in a humid condition to avoid any 
possible chance for ignition of an ex- 
plosive fire damp mixture by fall of rock. 

Edison improved electric safety lamps 
are used by the miners. Fire bosses 
search the men every morning for 
matches outside the mine as a reminder; 
the men are again searched underground 
at the fire bosses station. A penalty of 
90 days in jail is assessed when found 
guilty of having matches in their posses- 
sion. 

Every working place in the mine is 
examined by the fire bosses during the 
early morning hours; no miner is per- 
mitted to enter until the mine is re- 
ported clear of gas. The fire bosses 
make a second trip around the mine 
while the men are at work as assistants 
to the mine foreman. A fire boss’s cer- 
tificate must be obtained from the chief 
coal mine inspector by examination and 
experience in gaseous mines betore a 
permit is granted to carry a safety lamp 
in this mine. 

The system of holding the working 
areas with boundary pillars has proven 
satisfactory. The ventilating current is 
under control for almost any emergency, 
there are no leaks on the intake side of 


July, 1927 


the ventilating system, and the returns 
are isolated from the working force as a 
whole. Mine officials and repair men 
are the only persons permitted to enter 
a return air course under the penalty of 
discharge. 


HANDLING GASES THROUGH 
PROPER VENTILATION 
(Harrington) 


(Continued from page 532) 


of an explosive mixture of methane and 
air is found which can not be removed 
from the mine before the working shift 
enters the mine, the place should not be 
worked nor should any work be done on 
the return side of the place and the re- 
gion should be guarded against intrud- 
ers. Under no circumstances should as 
much as 100 cu. ft. of an explosive mix- 
ture of methane and air be moved while 
the working shift is in the mine. 

(35) Accumulations of 100 or more 
cu. ft. of an explosive mixture of meth- 
ane and air should be moved only 
when all persons are out of the mine, 
except those actually and actively en- 
gaged in the moving of the gas, and, if 
possible, all electrical current should be 
shut out of the mine while accumula- 
tions of gas are being moved. Use of 
wafting methods, sprinkling with water 
spray, or similar means of artifically 
mixing methane accumulations with sur- 
rounding air is dangerous, ineffective and 
often disastrous. Methane accumula- 
tions should be moved only by bringing 
active circulating air currents to the 
place of accumulation; the purpose is 
not only to remove the "accumulation but 
to insure that there will not be another 
accumulation at the same place in a 
short time. No persons should be al- 
lowed to move methane or to assist in 
moving it except men of more than 
average intelligence, acting under the 
supervision of the mine foreman, fire 
boss, or other person or persons holding 
a certificate of competency by the state. 


CONCLUSION 


A short paper like this can cover only 
a few of the factors that enter into the 
handling of gas or gases by ventilation. 
Moreover, as the manifestly proper 
method of handling methane safely is to 
prevent it from accumulating in dan- 
gerous proportions or quantities, the 
paper has been confined largely to sug- 
gestions that relate directly or indirectly 
to the prevention of accumulations. Al- 
though some of the suggestions are un- 
usual, and by many persons will be con- 
sidered drastic, we must remember that 
the statistical record shows that methane 
ignitions of various kinds in our coal 
mines have caused about 300 deaths an- 
nually for the past 20 years, and that 
the record of 1926 was about 340. Our 
present-day progress seems backward 
rather than forward, and if we are to 
achieve a real advance we must alter 
our ways and alter them decidedly. 
Moreover, since it will take time to cor- 
rect existing defects in coal-mine venti- 
lation, we will do well to adopt other 
precautionary measures, such as the uni- 
versal use of closed lights, permissible 
explosives, rock-dusting, permissible elec- 
trical equipment, and of watering meth- 
ods at the faces. At the same time we 
should “get busy” in improving the ven- 
tilation of our coal mines until their 
safety and efficiency approach what the 
American public has a right to expect. 


UNDER WHAT CONDIT IONS SHOU LD TOP CUTTERS BE USED 


Top Cutting Lessens Shattering Of Roof By Blasting—Possibility Of Making Cut In Parting Or 
Soft Top—Coal Roof Effective In Advance Work But Retards Pillar W ork—Advantages And 


fw cutting should be carefully con- 
sidered whenever there is bad root 
or troublesome impurities at or near the 
top of a coal bed. Before the day of top 
cutting machines it had long been the 
practice in a great many coal mines 
working thick seams to leave a coal roof 
to protect or support the overlying strata 
and to prevent impurities lying above 
the coal from becoming mixed with it in 
mining. In some cases, it was compara- 
tively easy to leave a good coal roof 
while in others it was difficult or impos- 
sible because there was no parting or 
other natural cleavage plane at or near 
the desired point. Top cutting machines 
were developed about 15 years ago which 
made it possible to leave the most eco- 
nomic and effective thickness of coal for 
roof support. This largely increased 
the number of mines which could benefit 
from coal roof, and it also made it pos- 
sible to avoid the effect of blasting 
against the roof. 

Many mines have found it profitable 
to cut out bands of impurities’ in the 
seam, making in some cases vital im- 
provement in cleanliness and preparation 
of their product. Others have found it 
profitable to cut out soft draw slate 
above the coal where the roof overlying 
the draw slate is good. Where practi- 
cable, this method, it is said, removes 
the slate at somewhat less cost and has 
the addtional advantage that it makes 
rock dust instead of coal dust at the 
face and should yield cleaner coal with a 
larger percentage of lump. 

Of course the possibility of reducing 
cost by top cutting in any mine depends 
primarily on the local mining conditions. 
When considering a coal roof, we must 
have sufficient thickness of seam to give 
the necessary head room under the coal 
roof which, in itself, must be strong 
enough to support its own weight and 
the overlying strdta for several years. 
This can only be determined by experi- 
ment. 

In Logan County, West Virginia, the 
Chilton bed, which is worked by the 
Boone County Coal Corporation, has at 
the top from 3 to 4 inches of bone and 
rash, and above this a heavy draw slate 
varying from 18 to 54 inches in thick- 
ness. In entries, rooms and pillars, this 
comes down, or has to be taken with each 
cut unless coal roof is left to support it. 
In one mine where the draw slate runs 
from 36 to 54 inches, top cutting with 
the Arcwall mining machine was begun 
in 1913, leaving from 6 to 10 inches of 
top coal which supported the roof very 
effectively. Since that time, the main 
entries have advanced about 10,000 feet. 
In 1921 the coal roof and slate was taken 
down on the main entry for a distance 
of 1,600 feet from the outside and an 
additional 1,300 feet was taken down 
this year. Over the remaining 7,000 feet 
driven from 1915 to 1927, the coal roof 
is still standing satisfactorily except for 
a few local falls aggregating less than 6 
percent. With top cutting this mine has 
been operated steadily, losing less than 
10 days per year on account of “no mar- 


* General Superintendent, Boone County Coal 
Corp., Sharpless, W. Va. 


Disadvantages Summarized 


By T. W. Guy * 


ket.” To operate without top cutting 
would require handling more slate than 
coal and probably increase the cost from 
60 to 75 percent. 

Another mine where the slate runs 
from 20 to 24 inches thick was opened 
in 1916 and reached an output of 400 
tons per day. One Arcwall machine was 
started in 1919, leaving 6 to 8 inches 
roof coal and taking out an average of 
66 inches of coal. Additional top cutters 
were added until 1924, when the terri- 
tory on top cutting was producing an 
average of about 1,600 tons per day and 
the Shortwall territory still about 400 
tons per day. At this time the Shortwall 
machines were taken out altogether. it 
was then found that top cutting, and the 
elimination to a large extent of slate 
handling by leaving coal roof, reduced 
the average Jabor and supply cost ap- 
proximately 20 percent, and on account 
of increased output, reduced the over- 
head per ton on somewhat greater ratio. 

In this mine the coal roof was not 
quite as effective as in the one men- 
tioned above, the coal falls averaging 
from 10 to 15 percent as the places ad- 
vanced. As an average, however, the 
roof remains good from 3 to 5 years. 
The coal roof does not support the draw 
slate as effectively in pillar drawing as 
in first mining. A very slight amount 
of weight or settlement on the pillars 
causes the coal roof to break letting 
down the draw slate. The resulting con- 
dition then makes it more difficult to 
keep men on the pillar work because 
they have to handle slate, and it is also 
more difficult to load clean coal. All of 
these factors have the effect of retard- 
ing the pillar work, which in turn makes 
the roof troubles more serious. In spite 
of these difficulties, however, it has been 
possible to cut more than 90 percent of 
the pillars by machine. In the mine 
with 36 to 54 inches draw slate, the coal 
roof was much more effective as a roof 
support, and the average efficiency in 
this mine in the pillar work was only 
slightly less than in the rooms. 

In another mine, where the total thick- 
ness of the coal was about 62 inches, the 
Arewall was tried, leaving about 2 to 3 
inches of coal under the bone which 
always lies at the top of this seam. This 
supported the roof for a short time, but 
on the whole, did not prove effective, and 
after about 2 yéars experimenting, the 
top cutting was abandoned. 

The following is a summary of the ad- 
vantages and the disadvantages of top 
cutting as developed in the Boone County 
Coal Corporation mines: 


ADVANTAGES 


(1) Fewer accidents from roof falls. 

(2) Decreases cost of cutting ap- 
proximately 40 percent compared with 
Shortwall. 


(3) Cleaner coal produced. 

(4) Eliminates action of explosive 
against roof in shooting coal. 
‘ (5) Fewer interruptions due to slate 
alls. 


(6) Permits more rapid development. 


(7) Increased output per man and 
unit of equipment; consequently, in- 
creased output from the mine with lower 
cost. 

DISADVANTAGES 


(1) Requires more explosives to shoot 
the coal. Auger holes collect water, 
making it necessary to use permissible 
explosives. 

(2) Increases coal dust. 

(3) The places are wider at the top 
than at the bottom; consequently have a 
greater roof span in proportion to the 
effective width of the place. 

(4) The ribs sloping inward form 
shelves for the accumulation of coal dust. 
These shelves, however, become an ad- 
vantage when rock dust is used. 

(5) There is also a greater fire hazard 
with coal roof. 

(6) With the top cutting we get less 
lump coal, particularly due to the fact 
that more explosives are required to 
shoot the coal upward than would be re- 
quired to break it down for loading if it 
were undercut. 

(7) We also get less lump due to the 
fact that the Arcwall machines make a 
crescent shaped cut, the points of which 
are long and sharp in a wide room with 
the result that the coal can not be shot 
as efficiently as if it were in a rectangu- 
lar body as it would be if undercut with 
a Shortwall machine. 

In these two mines it is estimated that 
the Arcwall machines give from 3 to 5 
percent less lump than would be ob- 
— by undercutting with the Short- 
wall. 

(8) It was also found more difficult to 
adapt mechanical loading or conveyor 
systems without losing the advantage of 
the coal roof which means slate handling. 

(9) The coal left to sunport the roof 
is lost, but the resulting saving in oper- 
ating costs amply justifies its sacrifice. 


CRUDE PLATINUM IN 1926 


—_— total production of crude plat- 
inum in the United States in 1926 
was 286 ounces, according to reports 
from mine operators compiled by James 
M. Hill, of the Bureau of Mines. This 
output is more by 115 ounces than the 
purchases by refiners reported in a 
statement on platinum and allied metals 
in 1926 by the Bureau of Mines. 

Mine operators in California in 1926 
produced 269 ounces, valued at $22,610, 
as compared with 312 ounces, valued at 
$36,000, in 1925. Oregon miners sold 7 
ounces of crude platinum, valued at 
$695, in 1926 as compared with 19 ounces 
in 1925. Information supplied the Bu- 
reau of Mines indicates that 10 ounces 
of crude platinum was produced on 
Dime Creek, Alaska, in 1926. The Boss 
mine, Clark County, Nevada, was not 
operated and no ore was produced at the 
Rambler mine, Albany County, Wyo- 
ming, in 1926. 
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APPLICATION OF TOP AND BOTTOM CUTTING MACHINES 


Development Of Top And Bottom Cutting Machines Makes Available To The Coal Operator 
Three Alternative Methods of Cutting—Advantages Of Each Under Particular Conditions 


4,ACH system has its adherents and 

each its critics but let us analyze 

them by the application rather than by 
pros and cons. 

First. The over or top cutting ma- 
chines. These have four distinct ad- 
vantages: 

(1) Removal of bands of impurities 
in the seam at varying heights. 


(2) Establishing more permanent 
roof. 

(3) Increased tonnage over bottom 
cutting. 


(4) Decreased cutting cost. 

There are two distinct designs on the 
market and each undoubtedly has its 
advantages. Each section of the coun- 
try has its own peculiar conditions that 
might make one to be preferred over the 
other. Before the advent of the top 
cutter we had to rely on cutting at the 
floor for most of the machine mined 
coal. Now two choices are available 
and a third has just made its appear- 
ance. The latter I will discuss later in 
this paper. 

It was claimed at first that more pow- 
der would be required for shooting the 
coal when cut at the top. This has been 
discounted by actual experience and 1 
know of instances where even less ex- 
plosive has been used with satisfactory 
results. 

To operators having coal seams with 
a band of bony coal that is troublesome 
to separate, the over cutting machine is 
the answer. There are distinct limita- 
tions, of course. I have in mind an 
operator in Indiana County, Pa., who is 
using one of these machines to cut such 
a band in the Upper Freeport. This 
installation was made in order to pro- 
duce cleaner coal. kerf, approxi- 
mately 5%-in. high, is cut and the cut- 
tings gobbed in the room. This elimi- 
nates the bug dust formerly obtained 
by bottom cutting, gives a cleaner prod- 
uct and a higher percentage of lump 
coal. 

In northern West Virginia and south- 
western Pennsylvania the draw slate 
over the Pittsburgh seam _ presents 
another problem. To take this down is 
costly and in some instances impracti- 
cal. Where the thickness of the coal 
permits, roof coal from 6 to 15-in. in 
thickness is left in place in order to 
reduce the cost of roof maintenance. 
This excludes the air from the slate and 
is in most cases highly successful. 

Let me state one instance of the value 
of this roof coal. The mine in question 
is afflicted with a draw slate varying 
from 6 in. to 10 ft. in thickness. For 
300 ft. along an entry that had been cut 
with a shortwall machine there were 54 
posts and 22 crossbars. In the next 300 
ft. cut by a top cutter there are 16 posts 
and 7 crossbars. As each crossbar re- 
quires two pos’s, there were only two 
single posts in this interval. 

There are also some mines in this 
same territory where numerous rolls or 
horsebacks occur along the floor of the 
Pittsburgh seam. These entailed costly 
cutting and low efficiency together with 


* W.H. Warner & Co., Washiagton, Pa. 
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dirty coal. 
difficulty. 

In some sections of Somerset County, 
Pa., in the C prime seam, slips occur 
which extend diagonally through the 
coal. Shortwall machines frequently ex- 
perienced serious trouble in cutting as 
the coal would settle on the cutter bar 
before the cut was complete. Since top 
cutters were introduced this is no longer 
a problem. 

Another tremendous advantage is in 
the handling of the cuttings. When cut- 
ting at the top of the seam, the cuttings 
fall to the floor thus keeping the cutter 
bar clean. There is no donger of it 
being carried back in the cut and the 
efficiency of the blasting diminished. 

Now top cutting is not a cure-all. 
Like any method or machine it has its 
limits but I submit the obvious merit 
where these machines can be used. The 
fact that it never leaves the track and 
is of course, self-propelling enables it to 
cover greater territory than shortwall 
machines and 600 tons is not uncommon 
for a shift. This is where the distance 
between succeeding places is short but 
a consistent average of 500 tons has 
been made in a mine under development 
only. With these tonnages, a lower cut- 
ting rate is commonly obtained with all 
that it implies. 

Men at the face who commonly have 
worked under roof that has been shat- 
tered or loosened by blasting under-cut 
coal welcome, almost universally the top 
cutting machine. I say, almost uni- 
versally, for there are many who work 
under bad roof yet know nothing of top 
cutting or in seams where its applica- 
tion is impractical or impossible. 

Bottom cutting by the ordinary method 
is too common and well known to re- 
quire any further elaboration. 1 be- 
lieve it is the only practical method to 
use where the coal is thin, where a na- 
tural hard roof is present or where ribs 
are to be drawn in high coal with poor 
roof. 

The last named condition admits of 
some argument but with bad roof and 
close posting it is often impossible to 
allow a sufficient interval between posts 
and rib to permit a top cutter to slab 
successfully. Some mines are doing it 
but I am of the opinion it is at decreased 
efficiency. 

The third choice previously referred 
to is the bottom cutter that remains on 
the track like the top cutter. 1 have 
some facts on its operation and believe 
the idea is sound and that it will prove 
to be extensively used. One mine in 
West Virginia reports the following fig- 
ures in connection with operation of 
these machines: 


Top cutting again solved the 


Average hours per shift for machine....... 9% 
Average daily 330 
Average tons per place.... 18 
Height of seam removed............. eine 7 


Recoverv figures show that 96 percent 
of the coal is loaded out. Nine of these 
machines are used. The mining is done 
on the 100-ft. block system, the machines 


cutting on both advance and retreat. 
ihe only coal not cut is the last stump 
in each pillar. ‘the above time includes 
the drilling as the machines are so 
equipped. ‘he local management esti- 
mate that 20 percent more coal could 
be cut it the drilling were omitted. 


It is a fact that the necessity for 
steady and powerful pumps in anthracite 
mines was largely instrumental in de- 
veloping both pumps-~ and stationary 
steam engines in this country a century 
ago. But the contribution made to gen- 
eral progress in this respect by the an- 
thracite industry receives little notice, 
just as the industry’s part in the de- 
velopment of the first really effective 
power fan and of the electric mine lamp 
has been largely ignored, according to the 
Anthracite Bureau of Information. 

Another important development is tak- 
ing place in the anthracite industry, the 
use of automatic electric control equip- 
ment. Fortunately this has been sur- 
veyed by an expert, C. R. Seem, electrical 
engineer for the Glen Alden Coal Com- 
pany, and digests of his report have re- 
ceived some publicity in technical publi- 
cations. 

Mr. Seem’s findings are to the effect 
that wherever such control is used it is 
found both reliable and economical. Au- 
tomatic centrifugal pump control was 
begun in 1922 in the anthracite field, and 
the results have been more than satis- 
factory. As an instance of reliability, 
the case of an autematic centrifugal 
pump at Enterprise is cited. For several 
months there had been low water and this 
pump was out of commission. But when 
high water suddenly came, and this pump 
was visited for the purpose of starting 
it, the men in charge found that it had 
automatically primed itself and was 
working. There had been no inspection 
during the period of idleness. 

At the time the survey was completed 
the anthracite region had 120 full auto- 
matic pumping stations, 40 semi-auto- 
matic pumping stations, 189 automatic 
fan installations, 30 automatic power con- 
verting stations, and 74 semi-automatic 
power converting stations. One of the 
recent installations is at the Wanamie 
mine of the Lehigh & Wilkes-Barre Coal 
Company. This is a gas engine auxiliary 
fan drive. When power fails on the main 
supply line the gas engine is-set in 
operation and supplies auxiliary power 
before the fan speed falls to 70 percent 
of the normal. 


BLASTING PRACTICE AT THE MINES OF THE GAULEY MOUNTAIN 


COAL CO. 


Magazines Built At Each Mine To Avoid Handling Through Store—Only Daily Requirements 
Issued—Individual Record Kept Of Explosives Supplied And Tonnage Recovered—Compulsory 


1. mines of the Gauley Mountain 
Coal Co. are located in Fayette 
County, W. Va., the main office being at 
Ansted, W. Va., Mr. R. H. Morris, gen- 
eral manager. The Rich Creek opera- 
tions of this company are located at the 
mouth of Rich Creek, which flows into 
Gauley River about 10 miles above the 
mouth of the river. The office is located 
at Jodie, W. Va., and Mr. R. F. Overly 
is the superintendent. These mines are 
served by the Gauley Branch of the 
Chesapeake & Ohio Ry. Co. 

There are four mines at this operation 
and the following seams are worked: 
No. 1 and No. 2 mines in the No. 2 gas 
seam; No. 3 mine in the Big Eagle seam 
and the No. 4 mine in the Winifrede 
seam. These mines are all drift mines, 
non gaseous and produce at the rate of 
about 350 tons per day each. 

In July, 1926, pellet powder was given 
a trial in each one of these mimes with 
the exception of No. 2, which was down 
at that time. The powder used was the 
No. 18, 2F, cartridges 1%6-in. in diameter 
by 8 in. long, 6 pellets to the stick and 
averaging around 75 sticks to the 50-lb. 
case. The results were so promising 
that it was decided to make a more 
thorough test and an order was placed 
for 1,500 lbs. or 30 cases. The loaders 
were given individual instructions on the 
use of this powder and the outcome was 
very satisfactory to both the men and 
the company. Accordingly it was de- 
cided to put all of the mines on pellet 
powder, blasting in the past having been 
done with both keg powder and per- 
missible explosives. 

Prior to this all explosives had been 
handled at and through the store. This 
practice was done away with and small 
magazines were built at each one of the 
mines to take care of the current supply. 
These magazines, of galvanized sheet 
iron construction, were made 6 ft. by 6 
ft. by 8 ft. high with a 4-ft. extension 
on one end under which lights were hung 
to enable the distributor to see on dark 
days. Also small magazines were built 
to take care of blasting caps of which a 
very limited supply is kept on hand. 
These magazines are only about 2 ft. 
square, made of inch boards and lined 
on the outside with galvanized iron. 
These were placed on posts sunk in the 
ground and located some little distance 
away from the powder magazines. This 
eliminated the dangerous practice of 
keeping powder and detonators in the 
store. The change also kept powder and 
detonators out of the miners’ residences, 
the men having been in the habit of buy- 
ing powder in kegs or cases, storing at 
their homes and taking only enough to 
the mines each day to do the day’s shoot- 
ing. 

As No. 1 mine was closed down in 
January on account of market condi- 
tions and the entire output from No. 3 
mine was coming from pillars, the most 
complete records and figures were com- 


* Assistant Superintendent, The Gauley Moun- 
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Use Of Special Bug Dust Shovels 


By C. E. CARDEN * 


piled at No. 4 mine. Therefore, the 
comments following will apply only to 
this mine although the general practices 
as to distribution, kind of explosive used, 
stemming, bug dust, etc., applies equally 
at all of the mines. 

As stated above the No. 4 mine oper- 
ates the Winifrede seam, which occurs 
high in the hills at this point and has 
very little cover. The coal is lowered in 
6-ton monitors over a 2,000-ft. gravity 
plane with an average grade of 28 per- 
cent. The drum is a Stine Special No. 
8 machine and Tru-Lay rope 1%-in. in 
diameter is used. The tipple is of mod- 
ern wood construction, sided and roofed 
with galvanized iron. The machinery is 
of Webster make and inclined shaking 
screen type with loading booms for the 
lump and egg coal. Four sizes can be 
prepared, 4-in. lump, 2-in. egg, resultant 
nut and slack and run of mine. 

The method of working is the double 
entry, room and pillar system. Entries 
are driven 12 ft. wide and rooms 35 ft. 
on 60-ft. centers. Pillars are drawn as 
the rooms are driven out. The coal is 
undercut with one Goodman Type 12AA 
Shortwall machine with a 7'%-ft. cutter 
bar and one Sullivan Type CE7 Short- 
wall machine with a 6'-ft. cutter bar. 
The average height is 4 ft. 2 in. and an 
average section would be about as fol- 
lows: 19 in. splint coal, 3 in. bone, 6 in. 
gas coal, 2 in. bone and 20 in. splint 
coal. 

The powder distributor, whose time at 
this work is charged against the store, 
is required to be on hand at the maga- 
zine early enough to distribute the pow- 
der before work time. No labor trip 1s 
run and the explosives are carried in by 
the men as they go to their places. A 
great majority of them use reclaimed 
gas mask bags for this purpose which 
are furnished by the company at cost 
price. Only sufficient powder for the 
day’s requirements is issued. Pellet 
powder, costing $8 per hundred pounds, 
is sold to the miners 3 sticks for 25 
cents or 7 sticks for 50 cents. The 
distributor keeps a report form called 
“Shooting material sold to miners,” 
which is made out each day and gives 
a list of the men receiving explosives, 
caps, squibs, etc., and the quantities of 
each received. This is checked over by 
the mine foreman and is passed along 
to the store department where the 
charges against the men are made. These 
reports are then turned over to the 
accounting department and at the end of 
the month they are tabulated and a re- 
port made out showing for each man 
the tons of coal mined, quantity of ex- 
plosives used, tons mined per stick and 
tons mined per pound of explosives. In 
this way a very close check can be had 
on the quantity of explosives used by 
each man and overshooting can be 
checked up readily. A quantity of ver- 
missible explosives is kept on hand to 
meet certain conditions but none is given 


out except on written order from the 
mine foreman. 

One of the tools required for each 
loader is a long handled bug dust shovel 
for cleaning out from under the coal 
after it has been cut. These shovels are 
furnished the men at cost price. Some 
of the men use old coal shovels which 
have been straightened out and re- 
handled with long handles. Bug dust is 
loaded out before shooting. Clay is used 
for stemming and a supply is always 
kept accessible to the miner. The old 
miner’s squib is used for igniting the 
powder, it being decided that the chances 
for accident would be less than it would 
be should electric squibs be used, due to 
the fact that none of the men were 
familiar with this method of firing. 
Firing by fuse was also considered but 
was eliminated on account of the ever 
present practice of short fusing and in- 
adequate tamping with attending ineffi- 
cient blasting. 


The top is composed of from 12 to 18 
in. of laminated coal and shale which is 
badly broken and unless posted securely 
comes down without warning. Consid- 
erable water is encountered in the dip 
rooms and care must be taken in shoot- 
ing to prevent the top from shattering 
and coming down with the coal. One 
and three-quarter-in. bore holes to ac- 
commodate the 1%-in. cartridges are 
started just above the upper streak of 
bone and landed 8 to 10 in. from the top. 
In the entries the holes are set about 
20 in. from and parallel to the ribs, two 
holes being sufficient to set the coal 
down. Two and a half sticks to the hole 
is the usual charge. In rooms, two rib 
holes set about 12 in. from and parallel 
to the ribs and two middle holes is the 
usual practice. From 2% to 3 sticks in 
the middle holes and from 2 to 2% sticks 
in the rib holes are generally sufficient. 
The middle holes are fired first and the 
coal shot down is usually loaded out be- 
fore the rib holes are fired, although this 
is not made obligatory. In rooms, im- 
mediately after the undercut has been 
made and before shooting, posts are set 
at the face, one on each side of the track 
to prevent the roof from springing and 
for safety purposes. Each hole is 
loaded and fired before the next hole is 
charged. Bone is loaded out in entries 
and gobbed in rooms and every effort is 
made to clean the coal at the face. One 
man on the picking table and one man 
on each loading boom aid in the clean 
coal program. 

The following table gives the percent- 
age of each grade of coal produced dur- 
ing the last five months, together with 
tons produced per stick of pellet powder 
and tons produced per pound of pellet 
powder and the average cost per ton to 
the miner. (Continued on page 540) 
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BLASTING AND PREPARATION FOR MECHANICAL LOADING 


Coal Friable And Without Vertical Cleavage And With Six Inch Slate Parting—Bottom Coal 
and Parting Snubbed Out Allowing Top Coal To Fall Loose—Lump Output Increased Eight 
Percent Over Hand Loading 


ewer mine employing the method of 
coal shooting and cleaning for me- 
chanical loaders, as described in this 
paper, is located near Saginaw, Mich., 
and is owned and operated by the Con- 
solidated Coal Company of that city. 

At this mine we are mining the Sag- 
inaw Seam which varies from 3 ft. to 
5 ft. in thickness, the following de- 
scribed operation being in coal from 4 

5 ft. thick. The coal is rather soft 
and friable, has no definite vertical 
cleavages, or butts and faces, but there 
are pronounced horizontal bedding planes 
through the coal that assist consider- 
ably in our blasting. Our biggest ob- 
stacle to be overcome in the shooting of 
this coal is the presence of a hard band 
averaging 6 in. in thickness and lying 
from 12 in. to 18 in. above the bottom. 
The band parts readily from the top and 
bottom coal which facilitates the easy 
removal of the band, this being espe- 
cially helpful in the preparation for the 
mechanical loaders. 

Here we are using the simple system 
of room and pillar mining, with rooms 
worked 40 ft. wide and 150 ft. deep and 
turned on 50-ft. centers. 

In hand loading, the coal requires 
fairly hard shooting in order to break 
the slate band and bring down the top 
coal. This results in a large reduction 
in the percentage of lump coal, which is 
an item of no small importance to us 
as our market is largely domestic. The 
hand loader uses three and sometimes 
four holes per shot for a 40-ft. face, all 
depending upon conditions that vary 
somewhat in different sections of the 
mine. These holes are drilled about 8 
in. from the top, rising toward the back 
of the cut so that they are as close as 
possible to the roof at the back. The 
two rib holes, which are gripped slightly, 
are each loaded with two sticks of 40 
percent dynamite and the middle hole 
or holes each with one or one and one- 
half sticks. These shots are sufficient 
to break the band, but shatter the coal 
considerably and just set the cut down 
on the bottom instead of rolling it out 
from the face. The room miner cleans 
and gobs the band as he loads out the 
cut, being paid the regular draw slate 
rate and which adds a fraction over 10 
cents per ton to the cost of the coal. 

When we decided to install the Type 
B Goodman Entry loader at this mine, 
the first obstacle to be overcome was the 
removal of the 6-in. band before loading 
out the coal. It was not practicable to 
load out the band along with the coal 
as we do not possess sufficient facilities 
in the tipple for cleaning that much 
dirt. To clean out the band while the 
loader was working in a place was 
deemed inadvisable as it meant that the 
operating time of the loader would be 
materially reduced while the face men 
were taking out the dirt. 

Another factor that we had to con- 
sider in shooting the coal is the manner 
in which the scoop of the loader gets its 
load at the face. The most efficient op- 
eration of the loader is obtained when 
the coal is loose and away from the face 
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of the cut, so that the scoop can pick 
up its maximum load and get away with 
the least delay possible. if it is neces- 
sary for the scoop to dig into the face 
for its load, or for the face men to pick 
down the coal, the operating time of the 
loader is thus reduced and percentage 
of fine eoal is increased. 

So, with all of these conditions con- 
fronting us and after some experiment- 
ing with different methods of blasting 
and removing the dirt band, we finally 
adopted the following practice as stand- 
ard for shooting before the Entry load- 


rs. 

Three holes are drilled in the top coal 
immediately above the band, there being 
one hole about 18 in. from each rib and 
the third in the middle of the 40-ft. face. 
These holes are kept as close as possible 
to the top of the band and are drilled to 
the full depth of the cut so as to break 
the band off at the back. The two rib 
holes are each loaded with 8 in. of black 
powder and the middle hole with 6 in. 
This was found sufficient to shoot the 
coal and band down without an excessive 
amount of shattering of either the band 
or the coal. If the band is shot too hard 
it is broken up so finely that the drillers 
have difficulty in cleaning it all out. 
After these shots are fired, the drillers 
start cleaning the band and shoveling 
out the bottom coal from the cut. It 
was found quite practicable to use a 
regular big dust shovel and a special 
scraper for this operation. As the band 
is taken out, it is gobbed and the bottom 
coal thrown back away from the face of 
the top coal. The coal from the two 
corners of the room is thrown away 
from the ribs so as to make room for 
the automatic and tail rope jacks of the 
loader. The work of removing this bot- 
tom coal and band is all done by the 
three drillers on each loader, who in ad- 
dition to those duties, do all of the tim- 
bering for that one loader. It would 
take one driller an average of one-half 
shift to clean out the band and remove 
the bottom coal from a 40-ft. face, un- 
dercut to a depth of 5 ft. To date we 
have not had a single accident due to 
falls of coal at the face while the dril- 
lers were cleaning the cut. 

It can readily be seen that by the re- 
moval of the band and bottom coal, we 
have thus produced an ideai snubbing 
action for the remaining 3% ft. of top 
coal to be shot down. 

Four holes are then drilled in the top 
coal, one about 18 in. from each rib 
and one hole 10% ft. from each rib. 
These holes are started 8 in. from the 
top and drilled up at a slight angle so 
that the back of the hole is close to the 
roof. It is necessary to drill them in 
this manner because the coal at this mine 
adheres very tightly to the top. Each of 
these holes is then loaded with one stick 
of Hercules Red H. C. Dynamite with 
a No. 6 electric detonator. All of these 
shots in the top coal are fired simulta- 
neously at the end of the shift. 

The drill holes are 1% in. in diam- 
eter and the cartridge only 1% in. in 


diameter, while the first dummy of tamp- 
ing next to the exnlosive is tamped 
loosely. The difference in diameter be- 
tween the hole and cartridge along with 
the loose dummy gives sufficient air 
space so the speed of the resulting ex- 
nlosion is materially reduced, allowing 
the gases to expand across through the 
bedding planes instead of being confined 
to a small zone close to the cartridge. 

The top shot, due to the snubbing ac- 
tion caused by the removal of the band 
and bottom coal, is rolled out away from 
the face instead of being set down tight 
on the bottom. The looseness of the coal 
makes it easy for the scoop to obtain its 
full load without having to dig it away 
from the face, thus producing more fines 
and reducing the efficiency of the loader. 
This snubbing of the top coal and the 
cushioning of the shot gives us a larger 
percentage of lump coal than we get in 
hand loading. 

Of course, not every face, snubbed and 
shot down in this manner results in ideal 
preparation for the loaders. But this 
method of blasting, closely supervised as 
it is, has reduced to a minimum the pick 
work necessary to dislodge the coal and 
has given us larger production from the 
loaders. 

The cost of removing the band for 
hand loading is about 10 cents per ton, 
while the cost under the new system for 
the mechanical loaders is over 12 cents 
per ton. But this increase in cost is 
greatly offset by the increase in lump 
coal obtained, which amounts to 8 per- 
cent over hand loading. 

Thus, for a cost of only a few cents 
additional per ton, a perplexing situation 
was solved, resulting in more efficient 
operation for the mechanical loaders and 
better preparation of the coal in blasting. 


MR. N. S. GREENSFELDER, Her- 
cules Powder Co., Wilmington, Del.: 

Mr. Lyon’s paper proves the value of 
three general courses of procedure that 
we have advocated for some time. 


First, continuous, intelligent, super- 
vision of drilling and blasting. 

Second, introduction of cushioned 
blasting. 


Third, determining the right system 
of drilling and choosing the proper ex- 
plosive when changing from hand load- 
ing to mechanical. 

In mechanical loading the coal must 
usually be freed on both ribs and so 
shaken up at the back that when the 
loader advances the coal will fall for- 
ward without much pick work. 

Squarely undercutting the face, clean- 
ing out the bug dust, using more drill 
holes with smaller charges, and select- 
ing the proper explosive are aids to bet- 
ter blasting for mechanical loading. 

Mr. Theodore Marvin, managing edi- 
tor of the Explosives Engineer, recently 
compiled a symposium on “Drilling and 
Blasting in Some American Coal Mines.” 
This study included mines employing 
hand loading and others where mechani- 
cal loading has proved successful. 

I would like to call on Mr. Marvin to 
explain briefly how this symposium was 
collected and its significance. 
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MR. THEODORE MARVIN: When 
this idea of the collection of coal dia- 
grams was suggested by Professor Ray- 
mond, of the Mining Methods Committee 
of the A. I. M. E., the idea, as put for- 
ward, was for the purpose of getting to- 
gether as many representative diagrams 
of recent drill and placing methods as 
are used in American coal mines. The 
data were collected by writing and send- 
ing out circulars to those men in the 
mines of this country who were closely 
allied with drilling and blasting opera- 
tions. From the large number of reports 
we got back, a number of them were se- 
lected and combined and put together 
into a paper for presentation at a meet- 
ing, and since that time have been pub- 
lished. 

I think this illustrates one very nec- 
essary thing which must be done if we 
are to improve drilling and _ blasting 
methods, or all mining methods, mate- 
rially, and that is collection and dissemi- 
nation to all mining men, or all those in- 
terested in that subject, of this material 
and data which can readily be visualized. 
So that a man who has a particular 
problem can with little trouble run 
through the collected data and perhaps 
find the information and apply the re- 
sults of some other man’s years of ex- 
perience and of testing and experimenta- 
tion. 

We need a more general dissemination 
of this sort of material which, of course, 
is the reason and the value of such a 
meeting as this one this afternoon. 
Each year at these conventions we 
should have more of such papers giving 
practical data and more discussion of 
the many methods which are brought 
up, with the ultimate dissemination, of 
course, of this material to you men who 
are here and to those who can not come. 

MR. GREENSFELDER: We are very 
fortunate in having with us today a man 
who is well qualified, by experience, to 
talk on blasting preparation for me- 
chanical loading in one of our great 
western coal mining states. I am going 
to call on Mr. Otto Herres, assistant to 
the general manager of the United 
States Fuel Company, to give us a few 
remarks on blasting preparation for me- 
chanical loading in Utah. 

MR. OTTO HERRES, U. S. Fuel Co., 
Salt Lake City, Utah: Our mining con- 
ditions in Utah are about as radically 
different from those described in Mr. 
Lyons’ paper as you can possibly im- 
agine. Instead of low coal we have some 
of the highest coal in the United States. 
Many of our working places are very 
high, the roof being 16 to 18 ft., and in 
some cases in our large mines is as high 
as 25 or 30 ft. 

Instead of having a soft coal with 
bands of bony or impurities, our coal is 
clean practically from the roof to the 
floor with no partings or impurities 
whatever and is extremely hard. It is 
probably as hard as any bituminous coal 
in the United States; blocky and has no 
pronounced cleavage. 

You have heard others from the West, 
particularly Mr. Dickinson, from the 
Union Pacific Coal Mines, in which he 
described conditions, and you have heard 
from Mr. Schultz, from the Liberty Fuel 
Company, in Utah, wherein he described 
their mechanical loading, and you have 
heard Mr. Bottomley, from the Sheridan 
district. Those mines are well advanced 
in mechanical loading. You may wonder 
why some of the other companies in 
Utah, who are known as progressive coal 
companies, haven’t had something to tell 


you. It just brings you back to the 
proposition that each mine is an indi- 
vidual problem. 

Our conditions are radically different 
from those of Mr. Schultz and Mr. Dick- 
mson and Mr. bottomiey. Mr. Schultz’s 
property has an excellent root. The coal 
is about 7 or 8 ft. high. We have an 
excellent roof, but the coal in our pil- 
iars is much-closer to 16 te.20 ft. high. 
i.xtracting pillars from that height of 
coal presents certain difficuities, as you 
may well imagine, in roof control, tim- 
bering and safety from falls of coal 
along the rib. 

While we have been working at me- 
chanical loading for a good many years 
we are still, you might say, in the de- 
velopment stages of it. We have tried 
a number of different heights in me- 
chanicai loading. We started out some 
ten or twelve years ago with the old 
style Myers Whaley and the Howe shov- 
els as used in the iron district. Simce 
that time we have tried out the differ- 
ent stages of mechanical loading with 
conveyors, with scrapers, such as they 
have in the Union Pacific Mines, witn 
the later types of mechanical loaders, 
such as the Joy and the Jeffrey entry 
driver. 

Our scraper work met with a different 
problem than the Union Pacific work for 
the reason their roof breaks very easily 
on the retreat and can be readily con- 
trolled, while our roof is very strong 
sandstone and breaks in large blocks 
weighing very many tons. Our expe- 
rience has been that it has been impos- 
sible to control it. Of course, it is al- 
most out of the question to consider 
cribbing with such great heights as we 
have. Our scraper work has been more 
along the line of the smaller units, such 
as are used in the metal mines. We 
have used a small hoist built by the Sul- 
livan Machinery Co. It is very light 
to handle, portable and quite flexible in 
its operation, although it will handle a 
good sized scraper of coal. The hoist 
we have been working with lately was 
just about 1 ton, and yet with it we are 
able to handle a scraper of coal that 
runs close to 1 ton on a haul of some- 
thing like 100 ft. 


To get to the blasting. You under- 
stand the blasting in Utah is different. 
In order to know anything about it you 
have to know a little of our blasting sys- 
tem which is also quite different from 
many districts in the United States. It 
has been developed largely in the in- 
terest of safety of the Utah mines. 
Ever since the mines were first opened 
by the company we followed a method 
of blasting by electricity from the sur- 
face when all men are out of the mine. 
Our mines are non-gaseous, but like 
most of the mine districts it is generally 
considered that coal dust is very ex- 
plosive. For that reason, even before 
the matter was regulated by law, it was 
our practice to have all the men out of 
the mine and shoot from the outside. 

We carry an independent shooting 
circuit from the check cabin to each 
working face. We have electric wires. 
The miner drills and loads his holes and 
connects the powder with an electric cap. 
That is connected to an independent elec- 
tric wiring circuit. The miner leaves 
his working place and throws a switch 
which connects his place to the district 
mine. After all the men are out of the 
mine the fire boss goes in and throws 
the district switch which connects the 
district, into the main shooting line. 


When the fire boss comes out he closes 
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a lightning gap of 6 ft. at the portal of 
the mine. When all the men are checked 
out at the check cabin the master switch 
is thrown which fires all the shots in the 
mine simultaneously. 

Our powder is all permissible powder. 
We use nothing but the Hercules per- 
missible powder. We haven’t used any 
other kind of powder’ at beast in recent 


years. Our shooting is alt done with an 
electric detonator. We use a delay ex- 
ploder. Without our delay exploder all 


the shots would be fired at one time. 
To gain the advantage of the time ele- 
ment in shooting we have made use, in 
some of our working places, of electric 
detonators that have different speeds, 
three different ones, that enables us to 
shoot the center of the face and then the 
two sides. That way we get the advan- 
tage of a better break in the lump. 

It may be of interest to you—you have 
heard a good deal about washing coal 
of fine sizes in the East—to know that 
our coal breaks about one-third over 
8-in. lumps in size, even with the sys- 
tem of shooting which we use. Of 
course, that is accounted for by the fact 
that the coal is very hard and very 
blocky. These shots are all tamped with 
a clay that is brought in from outside 
the mine. 

In our work for mechanical loading 
we found it necessary to deviate a little 
from our regular practice, but not in any 
essential respects. At the present time, 
I think, the only change we have made 
in our shooting has been that we have 
had to drill more holes than we used to 
for the hand loading. When we drill 
more holes we use less powder per hole 
so as to break up the coal into smaller 
lumps for the loading machine, other- 
wise the nature of our coal is such that 
it would break into very large lumps 
which the loading machine might handle 
but which would give difficulty in the 
tipple. 

We mined a 10-ton lump of coal in 
one block, I think it was about five years 
ago, for the State of Utah. We were 
able to mine that lump in one chunk 
without any breakage, and shipped it 
from the mine down a two-mile incline 
and then to Salt Lake City and took it 
up a hill to the capitol building, where 
it is now on exhibition, without develop- 
ing any cracks in the lump. With that 
as an illustration you may be able to 
understand why it is necessary to use 
a few more holes in the face when we 
are shooting for mechanical loading. 


The appointment has been announced 
of P. C. Graney as general manager of 
the Castner, Curran & Bullett Smoke- 
less Coal Co., succeeding P. M. Snyder, 
who not long ago was elected president 
of the organization, following the death 
of Robert Grant, of Boston. Mr. Graney 
has been associated with the company 
since its organization several years ago. 
Among others promoted at the same time 
were C. R. Stahl, of Stotesbury, who 
becomes division superintendent, and 
G. H. Thomas, of Helen, who has also 
been promoted to be division superin- 
tendent. Both have been acting as su- 
perintendent in their respective towns. 
Mr. Snyder had been general manager 
of the company until a few weeks ago, 
when he was chosen as president of the 
organization. 
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HOW BLASTING EFFICIENCY INCREASES PRODUCTION 


Electric Blasting Caps Yield Increase In Production And In Lump Coal 


By H. G. Munpy* 


l HAVE spent 24 years of my life in 
coal mines, two years in the southern 
part of Ohio and 22 in northern West 
Virginia, and during this period, and 
more especially in the past 10 or 12 
years, I have been paying particular at- 
tention to the different methods of blast- 
ing coal. 

My first experience in coal mines was 
in the southern part of Ohio, and in 
these mines black powder was used, and 
the miners did their blasting with a 
needle and squib. At these particular 
mines this method seemed to be very 
satisfactory, but in my later years of 
experience in mines we operate in West 
Virginia the question has arisen, and 
we think it a very serious one—thc 
preparation and quality of our coal. 

While it is absolutely necessary that 
we must first have a market before we 
can have production, it was found nec- 
essary that we put in force the most 
efficient method of blasting the coal, and 
we therefore installed the electric blast- 
ing cap. In the previous years we had 
been using permissible powder and the 
blasting was done with cap and fuse, 
which, I think, is a very poor system. 
Our production was never what it should 
have een and every day on which the 


mines operated we would have from 6 
to 20 men go home on account of missed 
shots; therefore we would lose the etti- 
ciency of these men, and naturally it 
would result in a decrease in production. 

Since the installation of the electric 
blasting cap we have increased our pro- 
duction materially and have also in- 
creased the percentage of lump coal to 
a great extent. 


Under the present labor conditions in 
West Virginia it is quite hard to suc- 
cessfully introduce new methods where 
the miners might see the advantage of 
it. When the electric caps were in- 
stalled, the question arose among our 
men relative to the increased cost of 
blasting, and while naturally, if we used 
the same method with the electric caps 
as was in use with the cap and fuse, it 
would have been a considerable increase 
in cost, and to offset this extra expense 


we showed our miners that, by using - 


clay for tamping and then tamping the 
holes properly, this excessive cost would 
be more than overcome by decreasing the 
charge of powder. 

With all the meihods of blasting which 
have been used in our mines we feel that, 
to avoid any violation of the state min- 
ing laws, we have now established in our 
particular mines the most efficient 
method. 


BLASTING PRACTICE AT MINES OF GAULEY MOUNTAIN 
COAL CO. 


(Continued from page 537) 


% 4-in % 2-in 
Month Lump gg 
December — 26... 53.8 13.5 
January—27 55.7 J 
47. 3.6 
4 
5 


It will be noted that the percentage 
of lump decreased during the months 
of February, March and April from that 
of December and January, with a corre- 
sponding increase in nut and slack. Also 
tons of coal produced per pound of ex- 
plosives decreased for the same period of 
time with an increase in cost per ton to 
the miner. These changes can be ac- 
counted for in this way. In the early 
stages of development of this mine, there 
was a slate parting about 4 in. under- 
neath the bottom splint coal. This was 
followed by a streak of coal from 6 to 
8 in. thick, and it was in this streak 
of coal that the undercutting was done. 
However, as the mine advanced this 
band of coal became smaller and smaller 
with the slate increasing until it became 
necessary to undercut on top of the slate 
parting and in the splint coal. This 
necessitated taking bottom for haulage 
purposes in entries and road width in 
rooms to permit the loading of large 
lumps over the sides and ends of the 
ear. A considerable amount of explosives 
was used for this purpose, increasing the 
explosives cost per ton of coal mined to 
the miner and decreasing tons per pound 
of explosives used. 


* Superintendent, Century Coal Co., Century, 
a. 
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Tons pro- Average 


Tons pro- 
duced per duced per cost per 
Nut and stick Pellet Ib. Pellet ton to 

slack powder powder miner 
32 7 = 
31.9 3.6 5.5 $.019 
38.9 3.3 5.0 
37.0 3.0 4.5 024 
35.9 3.7 4.05 029 


As as the bleating has 
been progressing at this mine, an in- 
crease in lump coal could no doubt be 
obtained by putting on a shot firer and 
changing from the miner’s squib for 
igniting to the electric squib. At a time 
when the mine is a little further ad- 
vanced and the tonnage justifies it, it is 
planned to try this method out. 


W. J. GERMAN, E. I. du Pont Pow- 
der Co. The idea of “Pellett” powder 
is to have a safer package for those 
companies that are continuing to use 
black powder. The Bureau of Mines 
has proven that the metal keg and the 
metal jack is a dangerous carrier for 
powder. It has caused many accidents. 
Also the practice of taking the powder 
from the magazines to the homes. In 
Virginia in the last six or eight months 
a man opened a keg of powder in his 
home, filled up his jacks, set the pow- 
der off in some way, burned two of his 
own children and several children be- 
longing to neighbors. They died later. 

That is just one of the dangers con- 
nected with metal kegs. Some of our 
states have laws permitting the taking 
of 25 pounds of powder into the mine at 
one time. There are some of you who 


recall the Baltimore tunnel accident in 
the anthracite field. That is a good ex- 
ample of what the metal keg will do in 
the way of killing men when the powder 
is ignited by some electric spark. Some- 
where around 90 men, if I remember 
rightly, were killed in that explosion in 
1919, and they were not far from the 
mouth of the drift when this occurred. 
Not many of the men were burned. 

I just mention these things for you 
to see what we are driving at. I don’t 
want anyone to get the idea that Pellett 
powder has been pushed to replace per- 
missible explosives. If in the next two 
or three years, or in the next five years, 
black powder has to be legislated out of 
use in coal mines, the explosive indus- 
try will put out suitable permissibles 
to take care of the demand, but as long 
as black powder is used a safer package 
must be used, which is a good thing for 
that industry. 


PRODUCTION OF ASBESTOS IN 
1926 
flee total quantity of asbestos sold 
or used by producers in the United 
States in 1926 was 1,358 short tons, val- 
ued at $134,731, according to figures 
compiled by the United States Bureau 
of Mines, from individual reports fur- 
nished by producers. These figures rep- 
resent chrysotile asbestos mined in Ari- 
zona, and amphibole asbestos mined in 
Georgia and Maryland. The sales of 
chrysotile asbestos were much larger 
both in quantity and value than those 
of 1925, and the sales of amphibole as- 
bestos showed a decrease in quantity 
but an increase in value. 

Imports of unmanufactured asbestos 
for consumption amounted in 1926 to 
257,621 short tons, valued at $8,142,505, 
and the exports were 1,104 short tons, 
valued at $85,922. Corresponding figures 
for 1925 were: imports, 230,520 tons, 
valued at $7,134,302; exports, 1,109 tons, 
valued at $70,846. 


The Bureau of Mines will continue 
after July 1 in an idle condition its oil 
shale plant in Colorado with the expec- 
tation of renewing its experiments after 
the next session of Congress convenes. 
Its prior appropriation for operating the 
plant expired June 30. For the year be- 
ginning July 1 it has only an appropria- 
tion of $5,000 for maintenance of the 
plant. A larger appropriation for oper- 
ation of the plant during the year be- 
ginning July 1 failed of passage when 
Congress at the last session adjourned 
without approving the deficiency bill. 
This deficiency measure is expected to 
be passed shortly after the next session 
meets and if it contains the oil shale 
fund the bureau will be prepared to re- 
sume operations at the Colorado plant. 
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REPORTS ON THE MECHANIZATION SURVEY 


Four Mechanical Loading Operations In Room And Pillar Mining—Different Track And 
Haulage Arrangements—V arious Types Of Mining Equipment Used 


HE four reports (Nos. 316, 214, 

25, and 29) on mechanized mining 

which are here submitted, describe 
mechanical loading in room and pillar 
mining where the seam and roof have not 
presented any particularly severe diffi- 
culty to the use of this type of equip- 
ment. This does not mean to say that 
the conditions are perfect or ideal—for 
they are not—it simply means that in 
these mines the operation of the equip- 
ment was the major problem while the 
physical conditions presented the minor 
problem. In these four operations, me- 
chanical loaders have been installed with- 
out any marked change or departure from 
the mining system or projection that had 
been previously used in hand mining; in 
other words, they are examples of direct 
substitution of mechanical for hand load- 
ing. Some slight modifications from 
hand mining plans have, of course, been 
made with the view to increasing the 
tonnage from a working place or increas- 
ing the number of working places in a 
given area. No. 29 illustrates the latter; 
in this the room widths are limited to 20 
ft., but the breakthroughs are so spaced 
that each room always provides two 
working places for the loading machine. 
No. 316 uses mechanical loaders in en- 
try development, room work and pillar 
recovery; the others develop entries and 
drive rooms with machine loading, but 
make no pillar recovery; in this respect 
all four mines are following their pre- 
vious hand-mining practice. 

The track and switching arrangements, 
however, are decidedly different from 
that used in hand mining—particularly in 
Nos. 214, 25, and 29—and since all of 
these have been worked out or designed 
to provide a regular and constant supply 
of mine cars at the working face, a com- 
parison or study of these arrangements 
and their methods of operation is of in- 
terest and value. In this study it should 
be kept in mind that these haulage 
methods were not designed to meet any 
special underground physical conditions, 
but were designed for the purpose of uti- 
lizing the transportation equipment al- 
ready on-hand at these mines. 

No. 316 uses two gathering locomo- 
tives for each loading machine. Mine 
cars are placed one at a time at the ma- 
chine by a locomotive which shifts the 
leads to an adjoining room until a trip 
of six cars is made up. While hauling 
this trip to the main-line side track the 
second gathering locomotive serves the 
loader. Mine cars are 3%-ton capacity. 

No. 214 uses mule haulage in the 
rooms, two drivers serving each machine, 


By G. B. SouTHWARD 


and hauling to the room neck on the 
heading. Loaded cars are taken down 
the working room and the empties are 
brought up the adjoining room and 
through a breakthrough to the machine, 


These reports are the first of a 
series which are to be published in 
THE MINING CONGRESS JOUR- 
NAL. Their publication will con- 
tinuein subsequent issues until all 
the mechanical loading, scraper and 
conveyor mining operations included 
in the mechanization survey have 
been shown. As has been previously 
explained, it has been agreed with 
the coal companies whose operations 
are being described, that these re- 
ports will not publish the names of 
the operating companies, the geo- 
graphical location of the mines, nor 
the name of the manufacturer of 
the equipment used. 

However, in addition to showing 
mechanized mining as it has been 
developed and is now being oper- 
ated, this survey has the further and 
main object of helping this develop- 
ment to continue. In order to ac- 
complish this, it has been arranged 
with the coal companies whose oper- 
ations are reported, that they will 
permit visits to their mines if they 
have assurance that such an inspec- 
tion will be of benefit to the visitor 
and will further the development of 
mechanized mining. 

It is therefore suggested, that 
those desiring additional informa- 
tion write the American Mining 
Congress advising what they desire 
to know or see. These requests will 
be forwarded to the companies who 
can best answer them. 


the plan being to have the second driver 
waiting in the breakthrough to place his 
empty as soon as the loaded car is hauled 
away. One gathering locomotive is used 
for the two loading machines in the panel. 
Mine cars are 2%-ton capacity. 

No. 25 has a haulage system somewhat 
similar to No. 214 in principle, but the 
track arrangement is entirely different. 
Two drivers serve each machine, taking 
empties from the side track in one room 
and hauling loads to the side track in the 
adjoining room, so that there is no inter- 
ference between the drivers and the 
empty is waiting to be placed as soon 
as the loaded car is taken away. Trips 


are placed at the side tracks by a gather- 
ing locomotive which serves six loading 
machines. Mine cars are 3-ton capacity. 

No. 29 uses a double track in each 
room, and the loading machine is served 
by one gathering locomotive. Having 
double track, the machine can load a car 
on one track while the locomotive places 
a car on the other. When loading out a 
breakthrough, three and four car trips 
are set opposite the mouth of the break- 
through. Mine cars are 1\4-ton capacity. 

These four track arrangements and 
haulage methods seem to be, and are, 
radically different from one another, but 
they are all similar in one fundamental; 
all are in effect using a double gathering 
unit to serve each loading machine. No. 
316 uses two locomotives, Nos. 214 and 
25 use two drivers, and No. 29 uses a 
double track so that the machine is load- 
ing on one track while the locomotive is 
gathering from the other. All are de- 
signed to reduce the time required for 
waiting on cars—No. 316 with a compara- 
tive long gathering haul*requires a fast 
transportation speed and uses locomo- 
tives, Nos. 214 and 25 using a slower 
rate of transportation have reduced the 
length of their haul, while No. 29 provides 
for loading during time of changing cars. 

These reports are to show the various 
methods and the general or average re- 
sults being attained, and it is not the 
intention at this time to make compari- 
sons or any attempt to decide which par- 
ticular method is showing the greater 
efficiency. All four of these operations 
are reported by their companies as being 
economically successful, and since all 
four are working under more or less simi- 
lar conditions, there is a temptation to 
try to make comparisons. However, 
there are two difficulties in the way of 
doing this with any degree of accuracy. 
The first is that none of these loading 
machines is operated at 100 percent effi- 
ciency, and we would have to decide what 
part of this efficiency loss is due to the 
methods or system itself and what part 
is from outside causes. The second diffi- 
culty is that these operations have dif- 
ferent heights of coal, depths of cut, 
widths of working place, capacity of mine 
cars, and so on, and all these variable 
factors must be reduced to some common 
denominator before an accurate compari- 
son is possible. However, when addi- 
tional reports are submitted and there 
are a greater number of operations to 
consider than the four shown here, it is 
believed that certain fundamental princi- | 
ples and fundamental details of operation 
will stand out as being correct. 
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PHYSICAL CONDITIONS: The seam 
has an average height of 9 ft. varying 
from 7% to 10 ft. The coal is of soft 
structure with a small bone parting. 
Slate top which stands well in rooms 
and headings and breaks well in the 
pillar recovery. Medium hard slate bot- 
tom. Seam nearly level. Cover 100 to 
500 ft. Open lights. 

MINING SYSTEM: Room and pillar 
retreating with mechanical loading in 
entries, rooms and pillar recovery. 
Panels 400 ft. wide are developed by a 
pair of entries with rooms 18 ft. wide 
on 80-ft. centers driven 350 ft. long off 
one side of the entry. By this method, 
which is sometimes called the “block 
system,” about 70 percent of the coal 
is mined from the pillars. 

MECHANICAL OPERATION: The 
system is worked retreating, driving the 
entries to their panel limit with mechan- 
ical loaders and starting the rooms at 
the top of the entry. As soon as a room 
has driven up the pillar is started back, 
carrying the pillar retreat on a stepped 
line whose general direction is approx- 
imately 45 degrees to the heading and 
extending this pillar line across two or 
three butt entries. One loading machine 
is used in a two or three-entry panel, 
driving the rooms and recovering the 
pillars. 

The room pillars are at times recov- 
ered “open end” but more generally 
cross-cuts are driven 15 or 20 ft. back 
from the gob line and the stump of coal 
thus left is recovered by widening the 
cross-cuts toward the mined area. This 
method has proved very satisfactory 
under the top and seam conditions at 


this mine and a high pillar recovery is 
reported. 

The loading machine works and travels 
on track and loads into mine cars of 
344-ton capacity which are delivered one 
at a time by gathering locomotives. Two 
locomotives serve one machine, using a 
near-by room as a side track for shift- 
ing single loads and hauling 6-car trips 
to and from the main line side track. 
The track is laid with 25-pound steel rail 
on 36-in. gauge in the rooms and head- 
ings. 

Coal is undercut 7 ft. by machine, cut- 
ting about 18 in. above the bottom and 
under the bone parting. Black powder 
is used for blasting. Five shots are first 
placed to shoot up the bottom coal; these 
are followed by two shots placed to 
break the bone parting and four top 
shots bring down the top coal. The coal 
is well broken so as to eliminate much 
digging by the machine. 


TIMBERING AND ROOF ACTION: 
Very little timbering is required in 


heading and room advancement and no 
great difficulty is encountered in main- 
taining the top during the pillar recov- 
ery although careful timbering is re- 
quired mainly to hold small pieces of 
roof during the mining rather than to 
resist excessive weight. Because of the 
seam height rather large timbers are 
necessary, varying from 8 to 10 in. in 
diameter. 

OPERATING CREW: Loading, tim- 
bering and track work are done on the 
day shift with cutting, drilling and 
shooting on the night shift; both shifts 
being 10 hours long. Each machine has 
a regular crew of 9 men—1 machine op- 
erator, 2 jackmen, 1 hand shoveller, 1 


car trimmer, and 2 gathering locomotive 
crews of 2 men each. The night crew 
consists of 2 cutting machine men, 2 
drillers and 1 shot firer, a total of 5 
men. In addition to these crews, there 
are generally from 4 to 8 men employed 
on the day shift for timbering, track- 
work, etc. This makes a total crew for 
each machine operation varying from 
18 to 24 men or a general average over 
long periods of about 22 men. Under 
fair conditions a machine will ordinarily 
load out from 7 to 8 places during a 
shift, each place making approximately 
40 tons. An average of 286 tons per 
machine per shift was maintained over a 
year’s period by a number of loading 
machines in several mines of this com- 
pany. 

‘EQUIPMENT: Each mechanical load- 
ing operation has 1 loading machine, 1 
cutting machine, 1 electric hand drill 
and 2 gathering locomotives. 

PREPARATION: Some slate picking 
is done.inside the mine but picking 
tables on the tipple are used for both 
hand loading and machine mining, The 
management reports that the size and 
quality of the coal from the machine 
loading compares favorably with that 
obtained by hand mining. 

CONCLUSION: Mechanical loading 
experiments have been carried on at the 
mines of the company about 10 years 
and the management reports that their 
mechanical loaders have been on an eco- 
nomical operating basis for the last 
seven years. During this later period, 
additional machines have been added 
until 40 percent of the entire output 
from all mines of this company is now 
being loaded mechanically. 
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PHYSICAL CONDITIONS: The seam 
is 6% ft. high—of fairly hard coal— 
with a 2-in. slate parting near the bot- 
tom. Other small partings occur ir- 
regularly, making an average amount of 
4 in. of impurities in the seam. Slate 
top which usually stands well in rooms 
and headings but some bad top areas are 
encountered. Medium hard fire clay 
bottom. Seam level. Cover 600 ft. Open 
lights. 

MINING SYSTEM: Room and pillar 
advancing with mechanical loading in 
rooms and entries. No pillars are being 
recovered. Panels 750 ft. wide developed 
by a pair of entries in the center with 
rooms to the right and left. Rooms 28 
ft. wide with 27-ft. pillars, driven 350 
ft. long. Two loading machines are 
used in each panel, each machine driv- 
ing one entry and working 9 rooms on 
that side of the entry. Hand shovelling 
on portable conveyors which load into 
mine cars is also used in several panels. 

MECHANICAL OPERATION: The 
loading machine works on caterpillars 
which are set at proper gage for mov- 
ing from place to place on the mine 
tracks. Mine cars of 2%-ton capacity 
are placed one at a time by mule and 
driver, two drivers serving each machine. 
A single track of 16-pound steel is laid 
In each room with a switch through a 
breakthrough to the adjoining rooms. 
Empties are placed by a gathering loco- 
motive in the room next to where the 
loading machine is working, in from 10 
to 15-car trips, and the drivers take 
empties from this room through the 


breakthrough to the machine and place 
the loads down on the heading and in 
the neck of the room that is being 
loaded. One’ gathering locomotive 
serves two loading machines in a panel. 
A side track is maintained near the top 
of the entry for the entry and room 
neck development. 


All coal is undereut by machines with 
7%-ft. cutter bars and the drilling is 
by electric hand drills. Permissible ex- 
plosive is used with fuse firing. Five 
snubbing shots are made immediately 
over the slate parting and the snubbing 
crew pulls out this coal by hand and 
removes the slate. After this, four top 
shots are made to shoot down the top 
coal and the place is then ready for the 
loading machine. About two sticks of 
powder are used for each of the snub- 
bing and top shots. 

TIMBERING AND ROOF ACTION: 
Roof conditions vary to some extent, 
but in general four posts are set in a 
room after each cut. No pillar recov- 
ery is made and there is no attempt to 
maintain the top after a room is com- 
pleted. 

OPERATING CREW: Loading, cut- 
ting and drilling is done in the day shift; 
shooting and snubbing in the night shift, 
Each loading machine has 1 operator, 1 
helper, 1 car trimmer, 3 drivers, 2 hand 
cleaners, 2 cutting machine men, 1 
driller, 2 snubbers and 2 track and tim- 
bermen. This makes a total of 15 men 
on the regular crew with 1 foreman 
supervising the operating of the two 
loading machine units in a panel. Two 


repair men are employed for six load- 
ing machines. A machine loads the 
entry each day and from 5 to 6 rooms 
additional, each entry producing from 
15 to 20 tons and each room averaging 
36 tons. During the last month an 
average of 240 tons per shift per ma- 
chine has been maintained in one panel. 


The portable conveyors have a reg- 
ular crew of 4 shovellers, 1 driver, 2 
cutting machine men who also drill and 
fire the shots, 1 hand snubber and 1 
trackman; this crew will usually load 
one entry and two rooms each day. 


EQUIPMENT: Each mechanical load- 
ing operation has one loading machine, 
one cutting machine, one electric hand 
drill and three mules. 


PREPARATION: The management 
reports that, with the shooting and 
snubbing methods used, the percentage 
of screen sizes prepared compares sat- 
isfactorily with hand mining. There is, 
however, more slate to be cleaned on 
the surface and the slate picking crew 
on the tipple has been increased approx- 
imately 10 to 12 percent. 

CONCLUSION: Mechanical loading 
has been used at this mine for about 
two years and the operation is now on a 
100 percent mechanical basis and has 
been so for the last six months. It is 
considered satisfactory and successful 
by the management and it has concen- 
trated the mining area and has reduced 
the number of working places that were 
formerly required to produce the same 
daily tonnage by hand mining. 
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PHYSICAL CONDITIONS: The seam 
Varies from 6 to 8 ft. in height, of fairly 
hard coal, with small intermittent slate 
partings. There is some draw slate, but 
in general the top is good and stands 
well with light timbering. Fire-clay bot- 
tom. Seam generally flat. Cover 50 to 
60 ft. Open lights. 


MINING SYSTEM: Room and pillar 
advancing with mechanical loading in 
the rooms and entry development. No 
regular panel is projected; rooms 24 ft. 


wide on 34-ft. centers are advanced 
abreast off a pair of entries and are 
driven an indefinite length. Three 


rooms with the room breakthroughs are 
assigned as the territory for one loading 
machine and several loading machines 
work at one time in a panel. 


MECHANICAL OPERATION: The 
loading machine loads on caterpillars but 
moves from place to place on wheels 
which are removed when at the working 
face. The machine loads into mine cars 
of 3-ton capacity which are placed one 
at a time by mule; two drivers serving 
each machine and delivering to a side 
track in the room. One gathering loco- 
motive serves six loading machines, 
hauling from the room side track to the 
main-line parting. 

A single track of 30-pound steel on 
42-in. gauge is laid from the entry to 
the room face in every second room. 
The intermediate rooms are reached by 
tracks laid through breakthroughs near 
the face to the haulage rooms on both 
the right and left. This arrangement 
permits each intermediate room to use 
the side track in either of the adjoining 
rooms and it further provides a track 


connection near the face of the rooms 
for moving the machines from place to 
place without traveling down to the 
entry. As the rooms advance the switches 
are moved forward so that this track and 
switching arrangement is always main- 
tained close to the working faces. The 
rooms are divided in blocks of 10, by a 
pair of narrow rooms which are intended 
to serve as a sub-haulway with a cut-off 
track laid to the rooms in a row of 
breakthroughs driven in line through the 
block. 

The coal is undercut by machine with 
a 6%-ft. cutter bar and shot with black 
powder. Three snubbing shots are 
placed near the bottom of the seam and 
are followed by three lighter shots near 
the top of the seam. No hand snubbing 
is done, and the time interval between 
the snubbing and the top shots is regu- 
lated by the shot firers. The coal is well 
broken up so that no digging is required 
by the machine. 


TIMBERING AND ROOF ACTION: 
No pillars are being drawn as the light 
cover permits a high rate of extraction 
in the room mining. The top is gener- 
ally good and a row of light timbers up 
the center of the room is sufficient to 
maintain the top. 


OPERATING CREW: A panel of 21 
rooms forms an operating unit for seven 
loading machines, with each machine 
taking three rooms with the  break- 
throughs as its regular loading terri- 
tory. All loading is done on the day 
shift with the cutting, drilling, shooting, 
and other dead work on the night shift, 
each shift being eight hours long. Each 
loading machine has a regular crew of 


one operator, one helper, two drivers; 
and in the entire panel there are five 
cutting machines, with two operators on 
each, three electric drills with two men 
each, one gathering locomotive with a 
crew of two men, four timbermen, eight 
trackmen, and two hand loaders. This 
makes a total of 62 men on the regular 
operating crew for seven loading ma- 
chines with one main-line locomotive. 
Each machine will average from three 
to five places in a shift, each place pro- 
ducing about 40 tons of coal. Besides 
the regular work a mechanical and elec- 
trical crew of five men is employed, who 
oil and inspect each machine daily and 
make such repairs as are found neces- 
sary. 


EQUIPMENT: A panel with 7 load- 
ing machines uses 7 mechanical loaders, 
14 mules, .5 cutting machines, 3 electric 
hand drills, 1 gathering locomotive. 


PREPARATION: No cleaning is done 
inside the mine, but a small amount of 
hand picking is done on the surface. 
The management reports a percentage 
of lump coal equal to that formerly ob- 
tained by hand mining and further re- 
ports that no additional slate picking is 
required. 


CONCLUSION: Mechanical loading 
has been in use at this mine for over a 
year, and the operation is now 100 per- 
cent mechanical. The management con- 
siders mechanical loading satisfactory 
and successful, and the number of work- 
ing places have been materially reduced 
from the number formerly required to 
produce the same daily tonnage by hand 
mining. 
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PHYSICAL. CONDITIONS: Seam 
varies from 5 to 7 ft. in height; fairly 
hard coal with small intermittent bands 
of impurities. Slate top which stands 
well in most areas; but a weak strata 
from one to two feet thick is frequently 
encountered and is difficult to hold. 
Medium hard fire clay bottom. Seam 
nearly level. Cover 250 ft. Open lights. 


MINING SYSTEM: Room and pillar 
advancing with mechanical loading in 
rooms and entries. Panels are developed 
by four entries with rooms driven off one 
side only. Rooms are 20 ft. wide with 
40-ft. pillars between and are 250 ft. 
long. Breakthroughs 20 ft. wide and 
20 ft. apart are turned to the right and 
left off each room and are driven half 
way through the pillar to meet similar 
breakthroughs from the adjoining rooms, 
By the time one breakthrough is com- 
pieted—taking a cut each time the room 
is cut—the room has advanced far 
enough to start the next breakthrough 
on the opposite side. This schedule is 
systematically maintained and as a con- 
sequence each room always provides two 
working places with 50 percent of the 
coal coming from breakthroughs which 
require no additional track work. The 
same method of breakthrough driving 
and spacing is used in the entry develop- 
ment. 


Two loading machines are used in each 
panel, one driving the four entries and 
the other working four rooms. With the 
breakthroughs this makes a territory of 
eight places for each loading machine. 


The machines load directly into mine 
cars of 1%4-ton capacity, which are de- 


livered in trips of from two to four cars 
by a gathering locomotive, one locomo- 
tive serving each machine. Two tracks 
of 20-pound steel on 38-in. gauge are 
laid in each room; the loading machine 
works between the tracks on caterpillars 
and loads into mine cars on either or 
both tracks. After the first car is loaded 
in a room—clearing the track—there can 
always be at least two cars placed at 
one time within reach of the loader and 
when working in the breakthroughs a 
four-car trip is placed on the track pass- 
ing the mouth of the breakthrough. The 
gathering locomotive uses one of the 
nearby rooms as a gathering point. 

All coal is machine undercut 5 ft. and 
drilled with an electric hand drill. Black 
powder is used with four shots in each 
room, The breakage is not reported as 
excessive although the coal is broken 
sufficiently so that no digging is required 
by the loading machine. 


TIMBERING AND ROOF ACTION: 
It is the intention to recover the 
pillars but this operation has not yet 
been systematized. The method proposed 
to be put into effect is expected to re- 
sult in a fairly complete pillar recovery. 
At present the only timbering done is 
that required to maintain the top for 
the immediate workings and light posts 
set in two rows up the center of the 
room are sufficient where the top is good. 
In the bad top areas additional and more 
careful timbering is required. 

OPERATING CREW: All work is 
done on the day shift with exception of 
the shot firing which is done immediately 
at the end of the day shift. The cut- 


ting, drilling and other dead work fol- 
lows directly behind the loader. Each 
loading machine has one operator, one 
helper, one trip rider, one motorman, two 
cutting machine men, one driller who 
also loads the shots, one trackman and 
one timberman. This makes a total of 
nine men for the regular crew but ad- 
ditional labor is required in the bad top 
areas for timbering and slate handling. 
In the room work an average of five 
places is loaded each day, each place pro- 
ducing from 20 to 25 tons. 


EQUIPMENT: Each operating unit 
uses 1 loading machine, 1 cutting ma- 
chine, 1 electric hand drill, and 1 gather- 
ing locomotive. 


PREPARATION: The coal sizes pro- 
duced by mechanical loading are re- 
ported to compare favorably with those 
obtained by hand loading. Picking 
tables are used in the tipple and some 
additional slate pickers are required 
over that formerly used in hand mining. 


CONCLUSION: Loading machines 
have been in use at this operation for 
over a year, and the mine is now on a 
100 percent mechanical loading basis, 
and the operation is considered satisfac- 
tory and successful by the management. 
The plan devised for working rooms and 
breakthroughs has proved very satisfac- 
tory in providing an operating territory 
in a small area and it is estimated that 
in this development a tonnage is being 
produced by mechanical loading which is 
materially more than what would be 
produced by hand mining from the same 
number of working places. 
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Practical Operating Problems of the 
Coal Mining Industry 
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SAFETY METHODS AT THE NEW ORIENT MINE 


Ventilation Given Special Attention—Mine Is Completely Rock-Dusted—Regular Inspection Of 
Old And Abandoned Workings—General Safety Committee Meets At Regular Intervals—Safety 
Rules Adopted — Accident Prevention Depends Entirely On Degree Of Cooperation 


By WALTER NICHOLS * sign. The lamp is then given out and 


of a short article all of the various 


iE IS impossible to give in the space 


methods which are used to prevent 
accidents. I have, however, attempted 
to outline briefly below a few of the 
methods which seem to me most interest- 
ing for the purpose of this article and 
which have been found effective at New 


Orient. 
This mine is operated with closed 
lights and all men employed under- 


ground use electric cap lamps, except 
the mine examiners. These examiners 
use flame safety lamps equipped with in- 
ternal igniters and magnetic locks while 
making their examination of the mine. 
Employes are not allowed to enter the 
mine while it is being examined and not 
until the examiners have all returned 
to the surface and made out the daily 
reports required by law. In these re- 
ports the examiners set forth the con- 
dition of the mine as they found it. 
After making up this regular report the 
examiners then make up a special report 
giving the places found unsafe for men 
to work in and which they have fenced 
off. This special report is turned over to 
the mine manager and as a_ special 
safety measure “Notification of Danger” 
slips are filled out warning the men who 
work in the places found in a danger- 
ous condition to stay out until they are 
made safe and are told by their face 


* Chief Safety Engineer, Chicago, Wilmington 
& Franklin Coal Co., Chicago, Il. 
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boss to go in to work. These slips are 
made out for each man involved and 
placed on his lamp in the lamp house. 
After all the mine examiners have re- 
ported to the lamp room the lamps are 
given out. When an employe calls for 
a lamp on which there is a “Notification 
of Danger” slip, he is given this slip to 


the signed slip placed in the lamp rack 
in the space occupied by the lamp given 
out. When all men are in ‘the mine 
these danger slips are collected and 
taken to the superintendent’s office where 
a record is made of the conditions found 
by the mine examiners. A copy of this 
slip is shown in Figure 1. 

The mine manager on receiving his 
special report from the mine examiners 


FORM 440 


CHICAGO, WILMINGTON & FRANKLIN COAL CO. 
NEW ORIENT MINE 


NOTIFICATION OF DANGER 
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YOU ARE HEREBY NOTIFIED TO STAY OUT OF 
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notifies each face boss about the places 
marked out as dangerous in his section 
and instructs them to examine such 
places and see that they are made safe 
before the men are allowed to go into 
them. Each face boss carries a flame 
safety lamp equipped with internal 
igniter and magnetic lock in addition to 
his electric cap lamp, which he uses dur- 
ing the day to see that no gas is accu- 
mulating in the entries or worked out 
rooms in the panels where men are work- 
ing. 

Before men are lowered into the mine 
an inspection of the guides, cages and 
hoisting ropes is made by an employe 
competent and especially designated to 
do the work. He makes out a daily re- 
port stating the conditions of this appa- 
ratus as he found them. This same 
equipment is inspected again at the noon 
hour and at the close of the hoisting 
shift before the men are hoisted to the 
surface. There is a safety device con- 
nected with the hoist to prevent over- 
winding when men are being hoisted. 
This device is electrically controlled and 
is switched on when the engineer gets 
the proper signal. A red light appears 
both on the bottom and at the ground 
landing to indicate to the men that this 
safety device has been switched on by 
the engineer. No one is permitted tv 
get on the cage until these red lights are 
lighted. There is a set of lights for 
each cage. 

Large signs are posted at the lamp 
house and ground landing and on the 
shaft bottom notifying employes they 
are not permitted to take into the mine 
cigarettes or smoking material of any 
kind. Being a closed light mine smok- 
ing is not allowed. To enforce this rule 
we resort to searching. This is done 
by selecting a few men from each cage 
load, it being impossible to search every 
man because of the lack of time. This 


system, however, is very effective as none 
of the men know when they are to be 
searched. Any employe violating this 
rule is discharged. A visitor’s register 
is kept at the lamp room in which all 
visitors going below sign their names. 
Opposite their names is placed the num- 
ber of the lamp given them. They also 
deposit with the lamp man all smoking 
material as it is his duty to see they do 
this. The number of the lamp serves 
as a life check while the visitor is in the 
mine, but the main purpose of having 
the register signed is to give the lamp 
room attendant an opportunity to ask 
the visitor to leave his smoking material 
on top. 

Each underground employe has a 
number assigned to him which is his 
lamp number. No other employe can 
receive this lamp as the lamp number is 
also a life check while in the mine. In 
case anything goes wrong with a lamp 
while in the mine the man using it must 
take it to his face boss who has repairs 
and extra batteries. The battery can 
be changed but not the head piece us 
that is the part on which the number is 
placed. The number of lamps taken out 
each morning gives us an accurate check 
of the number of men underground each 
day. When the men are reported all out 
at the close of the shift a check is made 
to see if any lamps are missing. If so, 
an investigation is made immediately 
and the missing lamps accounted for. 
Independent racks are kept for shot 
firers’ lamps and night shift lamps 
which are handled the same as the day 
shift lamps. 


Ventilation of the mine is given spe- 
cial attention. A record of the baro- 
metric pressure, temperature, and elec- 
trical consumption of the fan motor and 
water gage is taken each morning and 
entered in a book kept for the purpose. 
The volume of air entering the mine is 
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measured every morning at the foot of 
the downcast. Air is conducted from 
the downcast through four air courses 
for a distance of 1,500 feet. At this 
point a division is made, two air courses 
going straight north and two going 
west. A solid pillar is left between the 
air courses and haulage roads except 
openings that were necessary to make 
for haulage when the air course entries 
were driven. When an advance opening 
is made the opening behind is closed 
with a concrete stopping. All refuse 
thrown back by the loaders while driv- 
ing the air course entries is loaded out 
before the track is removed. Arched 
concrete overcasts are built at all cross 
sections and graded to give a uniform 
area to the air course entry. Each cross 
section of the mine is ventilated with a 
separate split of air controlled by regu- 
lators from the main air course. Sub- 
stantial stoppings are built on all cross 
sections and one way self closing doors 
are used across haulage roads so as to 
conduct as much air as possible to the 
working face. At the entrance to panels 
on the inlet there is an emergency door 
built for use in case the regular door 
should be damaged. In this way we do 
away with interference with ventilation 
while doors are being repaired. Read- 
ings are taken regularly at the foot of 
the upcast to determine the percent of 
methane in the return air from the 
mine. Readings are also taken at all 
cross sections return airways to deter- 
mine percent of methane given off in 
each cross section. 

Main haulage roads are cleaned from 
rib to rib. Cross cuts between haulage 
roads are used for refuge places. They 
are 60 feet apart. No refuse of any 
kind is allowed to collect in them. Lights 
are placed on the main haulage ways at 
short intervals. Extra lamps. are 
placed at all cross sections. A telephone 
and switchboard are installed and a 
train dispatcher stationed at these points 
to direct the trips in and out. The power 
lines at cross sections where men have 
to pass under them are guarded with 
rubber belting. Haulage roads are rock 
dusted after they have been cleaned. 
The road beds are kept damp by sprink- 
ling. Men are employed on the main 
haulage roads to gather up the coal that 
falls off loaded cars and place it in piles 
to keep it from being pulverized. 

The mine is rock dusted by a special 
crew of men in charge of a foreman 
whose duty is to see that the rock dust- 
ing is done properly and kept as close 
as possible to the working face. Air 
courses and cross cuts are rock dusted. 
The rock dusting is done by using two 
machines coupled together; the nozzle 
of each machine being set at an angle to 
the rib so that the whole surface of the 
entry is rock dusted by making one trip 
through. The machines are operated by 
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a slow speed locomotive. The men em- 
ployed at rock dusting are furnished with 
goggles and dust proof respirators. The 
efficiency of the rock dusting is checked 
by taking samples regularly from the 
roof, rib and floor before and after dust- 
ing. These samples are analyzed in our 
own laboratory at the mine. When a 
sample shows less than 75 percent incom- 
bustible matter the place from which 
sample was taken is redusted. In tak- 
ing samples the roof and rib are taken 
separate from the floor. A record is 
made of the location where sample was 
taken and the conditions at the time, 
that is, whether wet, damp or dry. When 
samples are taken in the advance entries 
a record is made of the distance the rock 
dust is from the working face at that 
time. A colored tracing is kept on the 
mine map showing the distance the rock 
dusting is from the working face and a 
record of all rock dusting done. When 
the tracing on the mine map is extended 
the date the work was done is also put 
on the map. When panels are worked 
out and the material recovered the en- 
trance to these panels are re-rock dusted 
with not less than 90 percent rock dust. 
These panels are then fenced off close to 
the haulage road with wire fencing and 
a hinged gate, locked, so that no one can 
enter except those whose duty it is to 
do so. 

The coal is undercut with mining ma- 
chines and the machine cuttings are 
loaded out before the coal is shot down. 
Permissible explosives, electric blasting 
caps and a single shot battery are used 
in blasting the coal. The shots are fired 
after the mine has ceased operation and 
the men are all out of the mine. All 
power is cut off from the inside of the 
mine. For powder delivery the mine is 
divided into sections. Where explosives 
are being delivered the power is cut off. 
Specially insulated powder boxes are 
made and mounted on trucks for explo- 
sive transportation and a storage bat- 
tery motor is used. The explosives are 
sent into the mine after all the men em- 
ployed on the night shift are out of the 
mine except those who are to deliver 
the powder. While powder is being 
lowered into the mine the power is shut 
off the entire mine. 

Certified men are employed to make 
regular inspections of the old and aban- 
doned workings during the day while 
the mine is in operation. When a panel 
is practically worked out and commences 
to squeeze a certified man is stationed 
there to see that while the rooms are 
falling gas does not accumulate to create 
a dangerous condition. When a panel 
falls and is giving off gas, readings are 
taken regularly to determine the per- 
centage of methane given off. 

There is standing on the shaft bottom 
a fire truck fully equipped with fire ex- 
tinguishers, brattice cloth, lumber and 
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Showing actual size of safety button. 
The background for the lettering 
is red and black 


the necessary tools to build stoppings to 
which is attached a 750-gallon high 
pressure water tank with hose connec- 
tions, hose and water buckets. This is 
kept full of water at all times and can 
be transferred to any section of the mine 
at any time a fire should break out, or 
an explosion occur. On the cross sec- 
tions of the mine at the first panel work- 
ing there is a fire station equipped with 
fire extinguishers, barrels of water, 
water buckets, brattice cloth, extra doors, 
lumber and the necessary material to 


fight a fire should one break out. 


SAFETY MEASURES RECOMMENDED TO EM- 
PLOYES TO PREVENT ACCIDENTS 


The extent to which accidents can be 
prevented depends entirely on the degree 
of cooperation the company gets from its 
employes. That is, the company can 
adopt safety methods and measures to 
safeguard life and limb, but this is only 
partially effective. Accident prevention 
must go farther than this. The employe 
must work safely and adhere to and ob- 
serve the safety rules and regulations 
and cooperate to the fullest extent if 
preventable accidents are to be reduced 
to the minimum. It is, therefore, im- 
portant to give a great deal of time and 
attention in training employes and in 
convincing them it is to their interest 
to cooperate in carrying out safety 
measures. 

A central safety committee was or- 
ganized of which the vice president in 
charge of operation is chairman. In ad- 
dition to the vice president the commit- 
tee consists of his assistant, compensa- 
tion superintendent, his assistant, mine 
superintendents, safety engineer, electri- 
cal engineer and the company physician. 
There is also a Division Safety Commit- 
tee at each mine of which the mine 
superintendent is chairman. The other 
members of the committee are the vari- 
ous foremen, compensation superintend- 
ent, his assistant and the company 
physician. 

The Central Safety Committee meets 
at regular intervals to discuss accident 
prevention methods and to study the re- 
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sults obtained during the previous 
period. Special investigations are made 
into any serious accident to find out the 
actual cause and responsibility and de- 
termine method of prevention in future. 
Illustrative forms and descriptive litera- 
ture are worked up on serious accidents 
to show and explain how such accidents 
can be avoided. These “Safety Bulletins” 
are given out to the employes with their 
pay statements. A safety button was 
adopted on which is printed our slogan 
“Play Safe.” These buttons are worn by 
the foremen and other officials of the com- 
pany while on duty, and when requested 
they are also given to the employes. We 
believe this keeps the idea of safety in the 
minds of the employes at all times. All 
safety suggestions and recommendations 
adopted by the Central Safety Committee 
are forwarded to the Division Safety 
Committee to be put into effect. Through 
cooperation of the Compensation Depart- 
ment valuable statistics are furnished to 
show the number of accidents by mines, 
the cause, amount of time lost by the 
injured, and the foreman under which 
the injured is working and the net cost 
per ton. 

All accidents for 
analyzed carefully. Accidents are sum- 
marized under each foreman who is 
given an opportunity to explain cause of 
accidents occuring in his department and 
what action he has taken or recommends 
to be taken to prevent them. There is, 
of course, general discussion and pre- 
sentation of suggestions from various 
members of the committee. 

The following code of safety rules was 
adopted by the Central Safety Commit- 
tee, and is in force not only at New 
Orient, but at all of our mines: 


the month are 


Employes must not get in or out of 
man trips except at regularly designated 
places. Power lines at these stations are 
protected with rubber belting and pro- 
vided with cut-out switches. The men 
must remain seated while the trips are 
in motion and not attempt to get out 
until ordered to do so by the foreman 
in charge. Violations of this rule sub- 
jects the employe to discharge. 

Lights are installed at short intervals 
on main haulage roads to give sufficient 
light to travel by and see to get into 
refuge places for safety while trips are 
passing in case the cap lamp should go 
out. 

All crossings at cross sections are well 
lighted and signs posted cautioning em- 
ployes to look out for motors and pass- 
ing trips. There are also signs posted 
warning the men it is better to be safe 
than sorry. There are also signs di- 
recting the way to the shaft bottom and 
escape shaft. 

As there are two main haulage roads, 
men must not walk with their back to 
the motor. 

An improved type electric tail lamp is 
hung on the last car of all trips operat- 
ing on main haulage roads. 

Employes traveling on haulage roads 
are urged to get into the first refuge 
place they come to instead of racing to 
the next one when they see a motor com- 
ing. On coming out of refuge place 


eLAY 
CW&F | 


July, 1927 


they are cautioned to look for the tail 
light on the last car of the trip and see 
if another motor is following close be- 
hind the trip just passed. Our Safety 
Bulletin No. 5 has reference to this rule. 

Employes other than those required to 
operate them are not allowed to ride on 
motors or cars unless they have permis- 
sion to do so by the management. Any 
employe disobeying this rule is subject 
to discharge. Safety Bulletin No. 13 
shows what happens when this rule is 
disobeyed. 

Employes are cautioned not to carry 
drills, tamping bars, or any tools on their 
shoulders while passing under power 
lines. Safety Bulletin No. 11 illustrates 
proper and improper way to carry tools. 

Loaders are instructed not to drill 
their holes deeper than the machine cut, 
or close to the rib. Unexploded shots are 
not to be drilled out, as it is safer to drill 
another hole. Coal must not be used for 
stemming. Fire clay only is to be used 
for this purpose. 

Loaders are cautioned to see that their 
ears are securely blocked before com- 
mencing to load them. When the places 
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also asked not to stand between car and 
coal face when loading, or when they are 
prying down coal. 

Employes are instructed not to enter 
their working places or any part of the 
mine that has been fenced off and 
marked ““Dangerous—Stay Out,” by mine 
examiners or the management. To do so 
is to risk their own life and the lives 
of all the men in the mine. Safety Bul- 
letin No. 6 illustrates method of fencing 
off dangerous places. 

No employe, other than those charged 
with the operation thereof, shall attempt 
to operate, or operate, or in any way 
tamper with any motor, car, switch, min- 
ing, loading or shearing machine or any 
other machinery, apparatus or electrical 
appliances in and about the mine, 
whether on top or below. Any employe 
violating this rule is subject to dis- 
charge. 

Any employe caught tampering with, 
or in any way molesting safety ap- 
pliances, first aid supplies, or fire fight- 
ing equipment is subject to discharge 
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Employes must not stand in the Y of 
a switch while cars are passing and 
must stand as far away from switches 
as practicable on account of danger of 
derailments at these points. 

Any employe that leaves car, motor 
or other obstructions in trap doorway or 
under curtain used for ventilation, which 
will obstruct ventilation and create a 
dangerous condition, shall be subject to 
discharge. 


METALLIC C ADMIU M PRODUC- 
TION 

production of metallic cadmium 

in the United States in 1926 amounted 
to 810,428 pounds, valued at $429,527, 
based on the average selling value of 53 
cents a pound, as reported by producers 
to the United States Bureau of Mines. 
These figures represent an increase of 
61 percent in quantity and 55 percent in 
total value, as compared with 1925. The 
market quotation on American metal, 


are down grade they are asked to set 
a prop in front of the car to prevent it 
from moving over the end of the track 


PLAY SAFE 


CwerF 
and running against the face. They are 
Cc. W. & F. Not carry pipes, cigarettes, or matches 
to a closed light . A mployee violat le is sub- 
ACCIDENT PREVENTION BULLETIN to under the tone und chee dip 
NUMBER $ charge. 


The miner ie the picture below has gotten into « manhole to let « wip 
pass so that should the motor or a car jump the track, he will bot be burt 


Always get into a manhole when you see a trip coming. but before stepping 
out agein look for the rear marker or rear light to make sure that the trip 
has got come uncoupled. Also look back to make sure « second trip is sot 
following the first. Many men have been killed or severely injured by run 
away cars following a trip. or « second trip following the first 


New York, remained at 60 cents a pound 
throughout the year. No cadmium was 


imported into the United States in 1926. 


Employees must board man trips and unload from same at 
regularly designated places on the side away from the trolley wire; 
must remain seated while the trips are in motion, and must not 
get off or on trips while the same are in motion 

No employee, other than those required to operate the same, 
shall ride upon any motor or car or trip of cars unless directed by 
the management. Any employee violating this rule is subject to 
discharge. 

All employees travelling on the haulage ways, must be always 
on the lookout for motors or trips and must upon the approach 
of same get into the nearest manhole. Always give yourself plenty 
of time to get in the clear and remain there until motor or trip 
has passed. Always look for the marker 

No employee, other than those charged with the operation 
thereof, shall attempt to operate, or operate, or in any way tamper 
with any motor, car, switch, mining, loading or shearing machine 
or any other machinery, apparatus or electrical appliances in and 
about the mine, whether on top or below. Any employee violat- 
ing this cule is subject to discharge. 

Any employee caught tampering with, or in any way molest- 
ing safety appliances, first aid supplies, or fire fighting equipment 
is subject to discharge. 

Employees must not stand in the Y of a switch while cars are 
passing and must stand as far away from switches as practicable 
on account of danger of derailments at these points. 

Any employee that leaves car, motor or other obstructions in 
trap doorway or under curtain used for ventilation, which will 
obstruct ventilation and create a dangerous condition, shall be 
subject to discharge. 

Employees must not go into old workings or enter any part of 
the mine where their duties do not take them. It is unlawful to 
go past a danger signal unless directed by the management. 
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PLAY SAFE 
C.W. & F. 
ACCIDENT PREVENTION BULLETIN 
NUMBER 13 


RECENTLY. AT ONE OF OUR MINES, A gy Toor gs 
TO JUMP ON A MOTOR GOING INTO HIS RO 
. HE MISSED HIS STEP “ur 
THE MOTOR RAN OVER HIS FOOT. 'S FOOT HAD TO BE 
‘ TOOK U NNECESSARY. CHANCES—AND 
ALSO DISOBEYING THIS RULE OF THE MINE: 
No employee. other than those required to operate the seme. shail 
UPON aay Motor oF cer oF of care unless directed by the mee 
agement Any employee violating thes cule 1s subject to diseberge 


The rules were adopted to prevent accidents. 
DON'T TAKE CHANCES OB8Y THE RULES 


PLAY SAFE 


PLAY SAFE 


Cc. W. & F. 
ACCIDENT PREVENTION BULLETIN 
NUMBER 2 


Fifty percent of all Mine Accidents are the result 
of falls from rib and roof. 


Never start work without testing the roof 


(with the hand when possible, as in the picture above.) Don't 
rely on sounding. 


Test for vibration 


Never work under a lnose piece of slate. 
OF prop it temporarily 


PLAY 


Either bar it down 


SAFE 


Accident Prevention Bulletin 


NO. 6 


Never Pass a Danger Mark 


You not only endanger your own life, but the lives of all 
your buddies, when you disregard a danger mark. Also 
never go into old workings or parts of the mine where your 
duties do not take you. The lives of all in the mine depend 
on your observing this rule 


PLAY SAFE 
C.W. & F. 
ACCIDENT PREVENTION BULLETIN 
NUMBER it 


Beware of the trolley wire. It kills. 


Wrong way 


fan oa 

When walking along a haulage track care should be taken so 
that any tools zon are carrying will not touch the trolley wire— 
you may be ted. 


Never cross mo cars, unless it is absolutely necessary 
and then—you be careful. 


PLAY SAFE 


Code of rules and typical safety bulletins 
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MINE ACCIDENT PREVENTION 


Cut-throat Competition Contributory Factor—Mines Can Be Made Safe—Recommendations To 
Reduce Toll Include Use Of Proper Equipment And Care In Employing And Managing Men—State 
And Nation Should Safeguard Life And Health Of Miners 


EOLOGISTS tell us that the 

greatest thickness of the strati- 

fied: rucks of the earth’s surface 
is estimated to be about 20 miles, while 
the average thickness is 5 miles or more, 
and that the carboniferous or coal age 
ranges from 8,000 to 16,000 ft. in thick- 
ness. While the ccal measures are very 
small in proportion to the thickness of 
the stratified crust of the earth, yet they 
vary and have enormous thickness in 
some places. In Pennsylvania they are 
about 4,000 ft.; in West Virginia 6,000 
ft.; in Oklahoma 8,000 tt.; in South 
Wales 12,000 ft.; in Nova Scotia 
13,000 ft. 

It is not my purpose in this paper to 
discuss geology as such, but to discuss 
coal-mine accidents and their prevention. 
A phase of coal-mine activity which af- 
fects the health, happiness and pros- 
perity of the men who are engaged in 
taking from the earth a product which 
enters into the comforts and welfare 
of all of our people. In order that you 
may have some idea of the depth of our 
coal measures and be able to imagine 
the difficulties that may be encountered 
in penetrating the earth for some of the 
coal I have given the geological data. 
Through geology and science we have 
learned a great deal about the minerals 
of the earth and their values, and 
through the same sources we have 
learned how to safely, economically and 
profitably extract them. Coal being a 
basic product, vitally necessary to the 
operation and further development of all 
of our industries, it is necessary that we 
use all known safety measures in safe- 
guarding the lives and limbs of the work- 
men that produce this valuable product, 
and at the same time conserve this lim- 
ited fuel supply to posterity. 


ACCIDENTS 


Each year about 2,500 men are killed 
in our coal mines and computed at the 
rate of 6,000 productive days’ labor we 
have a direct labor loss to the industry 
of 15,000,000 man-days per year. How- 
ever, this is only one part of the loss 
that must be charged against the in- 
dustry as a result of these accidents. To 
this must be added the stoppage tem- 
porarily of employes engaged where the 
accident occurs, the shaken morale, the 
labor turnover resulting therefrom, and 
many other losses which can not be com- 
puted in dollars and cents, all of which 
do affect the cost of coal to the con- 
sumer. 


* President, Mine Inspectors’ Institute of 
America. State Mine Inspector, Virginia. 
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By WILLIAM BONCER* 


One of the outstanding contributory 
factors at this time which should be 
eliminated in order to assist materially 
in reducing accidents is the cut-throat 
competition in the selling of coal. Prices 
at the mine are entirely too low to per- 
mit a reasonable margin of profit, a 
part of which should go into the upkeep 
and improvements of the mines. 

Another factor is that many men now 
working in the mines never have and 
never expect to make mining their per- 
manent calling. These men are largely 
farmers and mix one job with the other. 
Many of them do not understand 
mining and are not interested enough 
to learn; where there is lack of dis- 
cipline they go on in a careless way, not 
only jeopardizing their own lives but the 
lives of others. If they happen to be 
dismissed for one cause or another they 
merely pick up what tools they have and 
go to another mine and secure work. 


To the man who has always made min- 
ing his occupation the change in systems 
and equipment is a factor against safety. 
It is an old saying that it is hard to 
teach an old dog new tricks. It seems 
to be natural for human beings that 
have been in the habit of doing things 
a certain way for a long time to get 
into a rut out of which it is hard to 
get. And this does not apply to the 
miner any more than to any other class, 
but it does enter into our mining prob- 
lems today, and much educational work 
will be necessary to eliminate it. 

Wasteful and careless methods of op- 
eration by employers create careless and 
negligent employes. When the average 
man secures employment at a mine he 
will come very near forming the habits 
and practices of the employer and the 
other officials. If a good system is 
maintained in development work, if 
timbering is properly done, supplies 
neatly put away where persons can get 
them when wanted, and other work done 
in a clean and safe way, it will not be 
long before the miner is doing things the 
right way or he will voluntarily leave 
the mine. Many mines have been 
planned and worked with no thought 
given to the providing of safe roof con- 
ditions. Too often the mine pillars have 
not been commensurate with the depth 
and nature of the overlying strata; the 
nature and character of the bottom; 
thickness and character of the coal and 


the pitch of the seam. The pillars may 
have been drawn close to the haulage 
roads, manways and airways. As a re- 
sult of such negligence the roof has been 
disturbed and broken along the haulage 
roads, and the airways choked with falls, 
thus creating dangerous conditions in 
working places. All mines should be 
planned in such a fashion so as to re- 
tain the maximum stability of roof un- 
til the coal has been worked out and the 
mine abandoned. 

We know how to properly timber and 
support the roof, yet hundreds of men 
are killed, and thousands injured annu- 
ally because timbering is not properly 
done. In fact, this is the chief cause of 
mine accidents. 

I believe another serious factor in the 
great loss of life and the injuries to 
large numbers of men is due primarily 
to the feeling on the part of officials 
and inspectors at mines that the occupa- 
tion of mining is naturally a hazardous 
one, and that, therefore, mine accidents 
are naturally a daily and annual occur- 
rence. The idea that a mine can not be 
made safe should be dispelled. Let the 
president of the mining company, the di- 
rectors and other company officials be- 
come personally interested in the elimi- 
nation of accidents. Let accident pre- 
vention come first on the list of matters 
to be considered at board meetings, then 
pass the word down the line to the low- 
est official that a continuation of acci- 
dent frequency means dismissal and we 
shall soon see a great reduction in both 
fatal and non-fatal accidents. There 
are several operations now being con- 
ducted on such a basis, under which 
accidents have dropped off to a _ sur- 
prisingly low level. There are incom- 
petent officials in charge of some mines 
who daily look upon careless practices 
by men in their employ and take no ac- 
tion to correct such carelessness. Let 
me call to your attention the fact that 
the manufacture of the explosives used 
in mines—the most hazardous industry 
we have—is now the safest. The manu- 
facturers of explosives recognized the 
hazard problem and then solved it by 
putting into effect methods that have 
made the industry comparatively safe. 
The records of the explosives manufac- 
turing companies show that they have 
practically eliminated accidents. When 
we reach the point where the practice 
of safety is made a condition in the em- 
ployment of supervising mine officials, 
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we shall have begun a campaign of 
safety that will virtually eliminate coal 
mine accidents. Many men employed in 
mines are given to careless and danger- 
ous practices, absolutely taking chances 
and doing things which they know have 
injured others, and we believe that the 
only way by which thoughtless men can 
be prevented from doing these things in 
the mines is to keep them out of the 
mines, and this should be done. On the 
other hand many men do things they 
should not do and are injured because 
of the force of circumstances. We know 
that the law of averages is against the 
person taking chances, but how many 
men are there that will not take a chance 
at one time or another to add a few 
pennies to the day’s pay when they know 
that their families at home need shoes 
and clothing, or as we sometimes see it 
at the mines, where the miner waits for 
his day’s earnings to be turned into the 
office so that he may draw script on the 
store to purchase food for supper, and 
breakfast and dinner for the following 
day. We are convinced that an impor- 
tant factor connected with accidents is 
a low and inadequate wage, and as long 
as the unsettled and unstable condition 
now prevailing in the coal industry ex- 
ists the operator will not have the funds 
to maintain the necessary safe conditions 
in the mines. Nor will the employe re- 
ceive wages sufficient to prevent him 
from taking the chances which he thinks 
are necessary to make both ends meet. 


ACCIDENT STATISTICS 


I had the pleasure recently of listen- 
ing to an after-dinner talk on the coal 
question by a coal operator. Among 
other things, he stated that he could not 
tell whether mine accidents were in- 
creasing or decreasing, but he believed 
that if the ratio was based on the num- 
ber of people employed we would find 
they were not decreasing, and that there 
possibly is a slight increase. 

I have tried to come to some conclu- 
sion on the subject myself. I have read 
articles and consulted tables from va- 
rious statisticians, both Federal and 
state, as well as those of insurance com- 
panies and safety engineers and execu- 
tives of private corporations. My inter- 
est has been intensified in this subject 
because of efforts that are being put 
forth in my own state, Virginia, in mine 
safety work for the past year or year 
and a half. At no time in the history 
of coal mining in Virginia have such 
efforts been made to prevent accidents 
as during the period referred to, and 
these efforts are continuing and grow- 
ing. I want to encourage this good 
work by assisting in developing a plan 
for the gathering of statistics which will 
tell us just where we are and what prog- 
ress we are making. Personally I be- 


lieve if there is any change there is a 
slight increase. 

The most comprehensive article I 
have read on the subject of accident sta- 
tistics is one written by the Hon. Ethel- 
bert Stewart, Commissioner of Labor 
Statistics of the Department of Labor, 
in which he advocates the reporting of 
man-hour exposure together with the 
number of men and number of accidents. 
This article appeared in the June, 1926 
number of the American Labor Legis- 
lation Review. I believe all of us are 
convinced that there should be some 
uniform national system of accident re- 
porting so we shall have some idea of 
where we are in accident prevention 
work. 

RECOMMENDATIONS 

What is true of accident statistics is 
also true of safety regulations. There 
are some basic safety regulations which 
could apply to all coal mines and which 
I believe should be made national as a 
minimum standard. I will give you a 
few which I think should be adopted. 

(1) Permissible electric lamps should 
be used in all coal mines, and the use 
of open flame lamps and smoking should 
be prohibited. Flame safety lamps, 
magnetically locked, should be required 
for testing gas. 

(2) All undercutting machines should 
be equipped with a water line connec- 
tion and the operators required to keep 
the fine coal and dust made by the ma- 
chine so moist that it will ball when 
pressed in the hand. All loaded cars 
should be sprinkled before leaving the 
face. 

(3) All bituminous mines should be 
rock dusted with fine dust of not less 
than 20 mesh on the roof, floor and ribs, 
at not less than 65 percent. Rock dust 
barriers should also be properly placed 
to prevent the propagation of explosions. 

(4) All blasting should be done with 
permissible explosives and should be 
fired electrically. 

(5) Each mine should be so ventilated 
that methane could not accumulate in 
dangerous quantities. 

(6) All main haulage entries should 
have a height of not less than 5 feet 
from the top of the rail, and not less 
than 3 feet clearance on the wide side. 
All timbers necessary on haulage roads 
should be set into the rib so that the 
outside of them will be flush with the 
face of the rib. 

(7) All electrical installations should 
be put in conduit or otherwise safely 
guarded in a mine. 

(8) Trolley motors should be pro- 
hibited and permissible storage battery 
motors used in all gaseous or dusty 
mines. 

(9) All blasting of coal or rock should 
be done by competent shot-firers, and 
all persons except shot-firers should be 
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out of the mine when the blasting is 
done. 

(10) All officials including fire bosses 
and shot-firers that are in a supervisory 
capacity in coal mines should be re- 
quired to have a certificate of com- 
petency. 

The adoption of a program of this 
kind would, I believe, reduce to a mini- 
mum accidents in mining operations. 

One of the first duties of state or 
nation is to care for the welfare of the 
citizen. The bulk of our adult popula- 
tion is gainfully employed in mine, mill, 
factory, or in agricultural pursuits. The 
majority of these workers have depend- 
ents—the future citizens of tomorrow. 

Is it not the duty of state and nation 
to safeguard, by law and by every other 
possible means, the lives and health of 
the work people of our nation? Should 
we not do our part in advancing any 
plan, educational or moral, to prevent 
disease, to prevent accidents, and to pre- 
vent the misery and suffering to the 
family, which inevitably follows an acci- 
dent to the breadwinner. Great progress 
has been made in this important field, 
and I believe that in the next few years 
our country will set an example to all 
other countries of the world in the 
humanitarian work of safeguarding the 
lives and limbs and health of the men 
and women of labor. 


BARITE AND BARIUM 
PRODUCTS 

ALES of crude barite in 1926, as re- 

ported to the Bureau of Mines, by 
domestic producers, amounted to 232,- 
875 short tons, valued at $1,743,293. 
These totals indicate an increase of 2 
percent in both the quantity and value 
of sales, as compared with 1925. 

Of the crude barite, both domestic and 
foreign, consumed in the manufacture 
of barium products, 65 percent was used 
in lithopone, 23 percent in ground barite, 
and 12 percent in barium chemicals. For- 
eign crude barite imported for consump- 
tion in this country in 1926 amounted 
to 51,016 short tons, valued at $195,004. 

BARIUM PRODUCTS 

Combined sales of the barium products 
—ground barite, lithopone, and barium 
chemicals—by domestic producers 
amounted to 234,806 short tons, valued 
at $18,509,090, in 1926. As compared 
with 1925, sales of barium chemicals 
combined increased 17 percent in quan- 
tity, sales of lithopone increased 10 per- 
cent, and sales of ground barite in- 
creased 7 percent. 

The lithopone industry which recently 
has been confined to Illinois and the 
Middle Atlantic states was carried to the 
Pacific Coast by the establishment of a 
plant at Oakland, Calif., by the Chemical 
& Pigment Co., Inc. Missouri remains 
the center of the ground barite industry, 
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INDUSTRIAL RELATIONS AT WEST KENTUCKY COAL COMPANY 


Program Adopted At This Property Has Enabled Employes To Work For Twenty-One Years 


Without Losing A Day's Time On Account Of Labor Troubles 
An Important Factor In Maintaining Good Will 


Association 


“YHE West Kentucky Coal Com- 
‘| pany, operating mines in western 
Kentucky, employing an average 
of 5,000 men and producing annually 
4,000,000 tons of bituminous coal that is 
pleasing customers from Louisiana in 
the South to Canada in the Northwest, 
has experienced an unusually happy con- 
dition for many years which has re- 
sulted primarily from their exception- 
ally fair and honest dealings with their 
employes, through their employes’ or- 
ganization known as the Employes’ Mu- 
tual Benefit Association. 

This organization has been the me- 
dium through which the employes have 
been daily brought closer and closer to 
the heart of the company, and it has 
formed a tie between the executives and 
the employes that can not be shaken by 
the most persistent agitation or the most 
trying conditions that may exist. It 
has spread to the citizens of the com- 
munity wherein it operates and a hap- 
pier condition is not to be found any- 
where in industry. 

Our experience has taught us that the 
successful operation of any company, re- 
gardless of what business it may be en- 
gaged in or what conditions may sur- 
round it, depends in a large measure on 
the mental attitude of the employes 
toward their employing company, 
toward themselves, their fellow work- 
ers and toward the community wherein 
they reside. To maintain the proper 
mental attitude a policy must be estab- 
lished that upholds fair dealing, justice 


* President, West Kentucky Coal Co., Sturgis. 
Ky. 


A standard type steel tipple and tipple crew of the West 
Kentucky Coal Company 
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and good fellowship, and then that policy 
must be lived up to religiously. This 
does not refer to coal mining alone, as 
it has worked the same in many depart- 
ments of our company which cover farm- 
ing, river and rail transportation, build- 
ing river equipment, construction crews, 
mining and selling coal, operating stores, 
etc. 

“Rome was not built in a day,” and 
neither can an organization such as we 
have be built in a day, or a year; how- 
ever, it would surprise anyone to know 
how soon the foundation can be laid, and 
the results will come just as a greater 
confidence is established through fair 
and honest dealing with every proposi- 
tion that may confront you. It is very 
easy to be fair on the things that are 
to your advantage, but the things that 
really count are to be just as fair and 
honest when things are against you. 

Our association was established Sep- 
tember 1, 1918, as a voluntary organi- 
zation and started out with 513 mem- 
bers, and its growth never ceased until 
today its membership covers every em- 
ploye in the service of the West Ken- 
tucky Coal Company, from the highest 
executive officer to the trapper boy. 
Through it the membership enjoys ad- 
vantages such as have never been given 
by any other organization of its kind 
known to the working man. The initia- 
tion fee is $1.00, and the monthly medi- 
cal fee is $1.00 for married employes and 
75 cents for single ones, this amount 


Employes’ Mutual Benefit 


covering all the costs that are charge- 
able to the membership for the E. M. 
B. A. activities and entitles the mem- 
bership to the following financial advan- 
tages: 


Free medical attention for self and 
dependent family. 


Death burial benefit of $75.00 in 
case of death. 


One dollar per day sick benefits for 
each day sick in excess of the first 
seven days up to twenty-one days at 
which time they receive the first 
seven. 


Pension privileges after fifteen 
years of service, such pension being 
payable either through disability or 
after having attained the age of 
sixty years. After the proper serv- 
ice of fifteen years has been attained 
any disability entitles one to the pen- 
sion for fourteen years except such 
disability as may be caused from oc- 
cupational illness or accident. When 
the age of sixty has been reached 
and the fifteen years or more of 
service has been had the employe may 
retire on a pension for life. The 
minimum pension provided is $20.00 
per month, or $240.00 per year; how- 
ever, the amount of pension is de- 
termined by taking 1% percent of 
the average annual wage for the last 
ten years and multiplying it by the 
number of years in the service, 


The many other advantages offered 
by the E. M. B. A., however, seem to 
me to be the real advantages, which are: 


The latest development of a slope mine of the West 
Kentucky Coal Company at Wheatcroft, Ky. 
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Collective bargaining for wages, 


: hours and conditions of labor. 
Social and recreational activities. 
J Educational activities. 


In addition to the above mentioned 
advantages the company has a group in- 
surance arrangement whereby each mem- 
ber of the E. M. B. A. is entitled to an 
33 insurance policy for $500.00 ninety days 
after their employment, such insurance 
to increase $100.00 with each year’s 
service until a maximum of $1,000.00 is 
reached. The cost to the insured is one- 
| half the premium on $500.00, the balance 
being paid for by the West Kentucky 
Coal Company, and the increases are all 
taken care of by the company. The 
present cost to the employes on this plan 
is 37 cents per month. 

The organization is financed by the 
company putting into the treasury $1.00 
for each $1.00 paid into the treasury by 
the employes. 


The association physicians receive the 
money put into the treasury for dues 
by the employes in payment for their 
service, and such service is carefully 
watched by the E. M. B. A. officers so 
that we may know at all times that first- 
class service is being given. 

With the money furnished by the com- 
pany sick and death benefits are paid 
and the usual activities of the associa- 
tion are carried on. 

A magazine is published monthly, 
known as The Progressive Miner, and 

' is 9 by 11% in. and has 36 pages in- 

& cluding the cover. The magazine has 

proven to be a great stimulant for in- 
terest, as it carries messages that could 
not be gotten forcibly before the men 
otherwise. 

Four full-time employes are actively 
in charge of the organization, which are 
an executive secretary, two assistant 
secretaries and a stenographer, and in 
addition to keeping complete records of 
employment, service, sickness, insur- 
ance records, etc., they edit The Pro- 
gresswe Miner and hold bi-monthly 
meetings of each district of the organi- 
zation, and do such work as is necessary 
to promote safety work, a fraternal 
spirit and aid in the work of adjusting 
grievances. 

The governing board of the E. M. 
B. A. is seven men, four of whom are 
elected by secret ballot by the employes 
and three of whom are appointed by the 
writer. This council handles all the 
business affairs of the association, passes 

on all bills, arranges all contracts, and 
i is the highest court of the association. 

Each mine or department has its own 
district organization, which is composed 
of a chairman, who presides at the dis- 
trict meetings; a secretary, who keeps 
the necessary records; a pit committee, 
that handles the grievances between the 
foreman and the employes; a safety com- 
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Type of house provided by the West Kentucky Coal Company for its employes 


mittee, that does such work as is neces- 
sary to make safety conditions around 
the mine what they should be; a sick or 
visiting committee, that looks out for 
the unfortunates to see that they are 
not overlooked while ill or suffering from 
accidents or injuries; a lookout com- 
mittee, that sees to it that each new 
member understands the workings of the 
E. M. B. A. and knows exactly what to 
expect of it and knows what the E. M. 


B. A. expects of him; and a program 
committee, that aids in the arranging of 
programs which will bring the greatest 
entertainment and pleasure to the em- 
ployes on their meeting nights. 

The fact that our employes have 
worked for twenty-one years without 
losing a day’s time on account of labor 


trouble is proof enough 
the fullest 
their employer—and such confidence is 
not a myth, but necessarily been 
built up by fair dealing at all times. 
In 1924, when the St. Bernard property 
was taken over by the West Kentucky 
Coal Comany, a strike was on that could 
be settled only by the men taking a re- 
duction in wages of 20 percent. Imme- 
diately the E. M. B. A. won the con- 
fidence of these men, and in a very short 
time 90 percent of them were at work 


that the em- 


ployes have confidence in 


has 


THIS IS AN 


BA 
‘ PLANT | 


BE LOYAL 
_ SHARE OUR BENEFITS 


This sign is displayed in a prominent 
place at each mine or at the head- 
quarters of each department 


and happy, and today we find them to be 
among our most faithful and loyal 
workmen. 

We stand today as a big family all 
working for the same result, to be of 
becver service, to make our communities 
better places in which to live and rear 
our families, and to bring about those 
conditions which will result in our being 
more happy and contented, and with the 
accomplishment of these things we fear 
not but that unlimited success is in- 
evitable. 

The success of our organization has 
been very much stimulated from the 
fact that is has only promised that 
which it could give and has always 
given all that it has promised. 


The West Virginia Coal & Coke Co. 
announced recently that J. W. Bischoff 
for some time general superintendent of 
the Elkins or northern division of the 
company has been made general super- 
intendent of all operations of the com- 
pany, with headquarters at Omar in the 
Logan field, where the company has its 
general operating office. Other changes 
announced by the company include the 
appointment of W. G. Whitman, for- 
merly division superintendent in charge 
of the Splint Division of the company 
at Omar, as division superintendent of 
the Elkins division, succeeding Mr. 
Bischoff; the appointment of J. T. Fal- 
lon, for some years superintendent of 
the Coalton operations, as superintend- 
ent at Omar in Logan County and the 
appointment of A. R. Hewitt, formerly 
general mine foreman and assistant su- 
perintendent of the Norton plant, as su- 
perintendent of the Norton and Coalton 
plants. Mr. Bischoff has long been 
prominent in mining affairs of the state, 
having been at one time president of 
the West Virginia Mining Institute. 
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ESTABLISHING SAFETY RECORDS AT OLD DOMINION COMPANY 


Splendid Results Have Been Attained Through Creation Of Safety Committee Composed Of 
Representatives Of W orkers And Management—Credit For Results Given To Arousing Interest 
Of Entire Personnel—W holehearted Cooperation Of Entire Organization Established 


ONCERNING our safety record 

for the year 1926, which appeared 
( i in the March, 1927, issue of THE 
MINING CONGRESS JOURNAL these very 
gratifying results were not brought 
about by changes in methods, safety de- 
vices, or by any revival meeting methods, 
but are rather the result of cumulative 
efforts extending over several years. 
These years of effort have at last suc- 
ceeded in arousing a keen interest in 
the safety movement on the part of our 
entire organization, including practically 
every workman on the job. Our efforts 
during the past have, of course, given us 
valuable experience and brought to our 
attention many unnecessary hazards 
which have been eliminated, but I be- 
lieve that the most important thing has 
been the arousing of interest among the 
rank and file of the workmen and the 
convincing of everyone on the job that 
a great many of our accidents in the past 
have been avoidable. 

It may be of interest to review briefly 
our experience in this work. The first 
step was the appointment of a safety 
inspector. Later committees were organ- 
ized for the purpose of assisting the in- 
spector and of increasing the interest of 
the men and bosses in the movement. It 
was early ascertained that the tendency 
was to unload all of the responsibility 
upon the safety inspector, and it has 
~ * General Manager, Old Dominion Co., Globe, 
Arizona. 
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By W. G. 


taken a lot of effort to get the super- 
visory force and the workmen convinced 
that safety could only be brought about 
through the united efforts of everyone on 
the job. At first the organization con- 
sisted of workmen’s committees for the 
surface and underground departments, 
which inspected the plants monthly, the 
safety inspector acting as secretary, and 
made recommendations for changes to 
eliminate hazards. These recommenda- 
tions were then passed up to a central 
safety committee made up of the mem- 
bers of the supervisory force which, after 
consideration of the recommendations, 
either disapproved them or ordered the 
recommendations put into effect. The 
central safety committees also took up, 
on their own initiative, matters which 
came to their attention and which offered 
possibilities of reducing accidents. It was 
found that most of the recommendations 
of the employes’ committees were sound, 
and very few of them were disapproved 
by the central committees. The most 
serious defect in this system, however, 
was the delay in putting into effect the 
recommendations of the workmen’s com- 
mittees, which tended to make the work- 
men feel that the company was not en- 
tirely sincere in its efforts. An attempt 
was made to remedy this defect by hav- 
ing the committees take up with the 


bosses concerned 
which could 


any minor matters 
cheaply and quickly be 
remedied. In the mine department the 
experiment was made of combining 
bosses and workmen on the inspection 
committees, but there was still the diffi- 
culty of delay on certain recommenda- 
tions. Finally, in 1925, it was decided 
to change our organization to get more 
prompt action throughout. 

At the present time our safety organi- 
zation consists of a general safety com- 
mittee, composed of members of the 
supervisory force, and departmental com- 
mittees made up jointly of workmen and 
members of the supervisory force. The 
safety inspector is secretary of all com- 
mittees. A departmental committee in 
each case has the head of the department 
or his assistant as chairman. In the 
mine department the general foreman is 
chairman of all mine committees. There 
is a eommittee for each foreman’s run, 
with three workmen from the run and the 
foreman as members. Each departmental 
committee makes a monthly inspection of 
all work being done in the department; 
it reviews ali accidents occurring in the 
department and considers ways and 
means of preventing accidents. It has 
authority to immediately order the in- 
stallation of safety devices, changes in 
methods, or anything which it deems 
necessary for the safety of the men. In 
the underground workings the committee 
rates each working place according to the 
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safety conditions found and the rating is 
chalked up in a prominent place—‘E” 
for excellent, “G” for good, etc. Where 
the committee finds men disobeying 
safety regulations it immediately takes 
action in disciplining the men concerned. 
This discipline ranges all the way from 
a five-day lay off to discharge. The 
workmen members of the committee 
serve a three months term, and it is 
found that the service on this committee 
is the best educational feature we have 
been able to obtain in the safety move- 
ment. These committees have been a 
great help in increasing discipline as ap- 
plied to the safety movement, increasing 
the interest of the workmen, and in elimi- 
nating hazards. Due to the tact em- 
ployed by the chairmen of these commit- 
tees, no trouble has been experienced in 
getting the workmen members to freely 
criticize any condition presenting a haz- 
ard, even though this criticism involves 
the supervisory force. The chairmen of 
these committees make it a point to con- 
vince the men at the first meeting that 
both they and the company mean business 
in the safety work and they want the 
freest and frankest discussion in the com- 
mittee meetings and inspections. 

The general safety committee is pre- 
sided over by the general manager as 
chairman and consists of the heads of 
departments, chairmen of departmental 
committees, and one foreman. All are 
permanent members of the committee ex- 
cept the one foreman, who serves for 
three to four months and is then re- 
placed by another foreman. This com- 
mittee reviews and classifies all accidents, 
prescribes general rules for the safety 
movement, devises ways and means of 
enlisting the support of the men, and 
maintains a general supervision of the 
departmental committees and of the 
safety movement. 

Each month a conference of all fore- 
men and bosses connected with the mine 
department, together with the superin- 
tendent and general manager, is held, and 
there is a similar conference of all super- 
intendents, foremen, and bosses of the 
surface departments. These conferences 
are presided over by a chairman chosen 
by ballot, who holds office for one year, 
and the safety inspector is secretary of 
the conferences. These conferences re- 
view accidents coming under their juris- 
diction, pass on new safety regulations, 
and discuss any aspect of the safety 
movement brought up by a member. 

It has been found that this new scheme 
of organization is better in many respects 
than the old one. It secures more prompt 
action where changes are necessary to 
reduce or eliminate hazards, and has pro- 
duced a more general interest both 
among the workmen and the _ super- 
visory force. It has convinced the men 
that they have a responsibility in the 
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safety movement and the entire super- 
visory force that safety is of major im- 
pertance in the operations of our plant. 
In addition to the committees outlined 
above, we make use of temporary com- 
mittees to investigate accidents, decide 
on the cause, and fix the blame. These 
temporary committees are formed by the 
boss, who immediately after an accident 
picks up a committee of two or three men 
and makes a written report of the find- 
ings. These investigations are not con- 


It is of interest to note that this 
company went from November 29, 
1926, to January 26, 1927—58 days— 
without a time-lost accident. Dur- 
ing that time they worked 35,593 
eight-hour shifts in the mine. In 
all departments they went from De- 
cember 20, 1926, to January 26, 1927, 
without a time-lost accident, during 
which time they worked 34,562 shifts. 
They now have one underground 
shift boss who has not had a time- 
lost accident in his run since Janu- 
ary 8, 1926. Another has had none 
since January 29, 1926; a third since 
March 31, 1926; a fourth since May 
15, 1926; a fifth since June 3, 1926; a 
sixth since June 9, 1926. In their 
surface departments the Sample Mill 
has not had a time-lost accident 
since October 29, 1924; the Mine 
Blacksmith Shop since May 27, 1925; 
the Electric Shop since June 6, 1925; 
Surface Roustabout Gang since July 
29, 1925; and the Mine Department 
Surface Employes since December 3, 
1925. 


fined to time-lost accidents, as we try 
as far as possible to investigate all acci- 
dents, no matter how slight the injury. 
In the more serious injuries an investi- 
gation is also made by the departmental 
committee. 

Every effort is made to stimulate inter- 
est among the workmen by the use of 
bulletins, safety flags, posting lists of 
injuries, etc. One of the most successful 
devices has been the employment of a 
large circular shield carrying the words: 
“No Accident Here Since ————,” with 
a blank space in which is inserted the 
date of the last lost-time accident. These 
shields are placed in a prominent posi- 
tion at shops, power houses, concentrator, 
etc. When the department has gone 30 
days, a large five-pointed silver star is 
hung in the center of the shield. When 
the department goes 60 days without an 
accident the silver star is changed for a 
gold star, which remains until an acci- 
dent occurs. In the smaller shops we 
are getting excellent results from indi- 
vidual star boards on which is posted the 
name of each workman, and a star is 
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placed opposite his name for each month 
that he goes without a time-lost accident. 
Provision is also made for keeping this 
record up to date by providing spaces for 
years. A star under a year means that 
the man had no time-lost accident during 
that year. A button is given to each man 
going six months without a _ time-lost 
accident, and this is replaced by another 
type of button when he goes two years, 
and by the highest type of button when 
he goes five years without a time-lost 
accident. When a man quits or is dis- 
charged he is entitled to a certificate 
showing the time he worked without a 
time-lost accident. These are but a few 
of the devices we employ to stimulate 
interest, as we find that it pays to keep 
constantly changing or adding to the in- 
terest-stimulating devices, as men gradu- 
ally lose interest through monotony. 

We have found that the competitive 
spirit is a great help in our accident- 
prevention work, as it stimulates the 
sporting instinct of the workmen. For- 
merly we tried to keep up this spirit of 
competition between the different depart- 
ments and the different bosses in the 
same department. In this, however, we 
were handicapped by the difference in 
the hazards of the different departments. 
In 1925 Mr. P. G. Beckett, vice president 
and general manager of Phelps Dodge 
Corporation, and consulting engineer for 
the Old Dominion Company, organized 
the Phelps Dodge General Safety Com- 
mittee with a view to stimulating inter- 
est in safety work in the different 
branches of the company. This commit- 
tee is presided over by Mr. Beckett as 
chairman and has a member from each 
of the Phelps Dodge branches and from 
the Old Dominion Company. This com- 
mittee meets quarterly, formulates gen- 
eral rules for the classification of acci- 
dents, exchanges information in relation 
to the accidents at the different places, 
the methods that have been successfully 
used to reduce accidents, and possibilities 
for further improvements. Mr. Beckett 
has provided a trophy for the branch, 
showing the best frequency rate during 
the year, and for the year 1927 will also 
provide a trophy for the branch showing 
the best severity rate. He has also pro- 
vided trophies for the different depart- 
ments at the various branches which are 
awarded on the frequency basis. This 
has introduced competition between the 
different branches where the hazards are 
more nearly equal and has been a great 
stimulus to the safety movement at the 
Old Dominion Company. The compara- 
tive results are tabulated each month 
and are eagerly awaited by the men in 
our organization. They have evidently 
had a similar stimulating effect at the 
Phelps Dodge branches, where some most 
wonderful records have been obtained. 
Through the (Continued on page 562) 
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THE NEW UTAH COPPER TOWNSITE AT COPPERTON, UTAH 


This Company Spent More Than Half A Million Dollars In An Unsuccessful Attempt To Develop 
Satisfactory Living Conditions For Its Employes In The Canyon—Now They Have Built An 
Entirely New Camp Just Outside Canyon 


merce estimates that in 1926 ap- 

proximately 28,000 persons made 
the 30-mile auto trip from Salt Lake 
to Bingham Canyon, Utah, primarily for 
the purpose of seeing the famous open- 
pit workings of the Utah Copper Com- 
pany. Aside from mining, this trip 
holds much of interest from a scenic and 
economic standpoint, which factors add 
much to its popularity. 


T HE Salt Lake Chamber of Com- 


If it were possible to analyze the in- 
dividual impressions of the thousands of 
visitors who make this trip annually, it 
would probably be found that chief in- 
terests centers around the housing and 
traffic congestion in the canyon proper. 
The housing problem itself has proven 
an extremely difficult one for the man- 
agement of the Utah Copper Company, 
faced as they are with the necessity of 
affording suitable accommodations for 
a large number of mine employes. 

During the past ten years the com- 
pany has spent over half a million dol- 
lars in the construction of dwellings, 
dormitories and club houses in an at- 
tempt to better living and recreational 
facilities. Construction has been of a 
high order in all cases, but lack of room 
and topographical difficulties have raised 
building costs to an almost prohibitive 
figure. In addition, results obtained 
were comparatively unsatisfactory, due 
principally to the fact that the disagree- 
able features incident to living in the 
canyon, with its adverse atmospheric 
and sanitary conditions, were not eli- 
minated. While a considerable improve- 
ment was obtained from a strictly hous- 
ing standpoint, it did not keep pace 
with the demand or the ideas of the man- 
agement regarding the welfare of their 
employes. This resulted, early in 1926, 
in the decision to begin the construction 
of a new town site on a company-owned 
tract of land located outside the canyon 
entrance, approximately two miles from 
the mine. The new location, which 
possesses an excellent building topogra- 
phy, is bordered on the north by the 
Salt Lake-Bingham concrete highway 
and affords, to the south and east, an 
unrestricted view of the valley and the 
Wasatch Range beyond—a sharp con- 
trast to conditions obtaining with the 
narrow confines of Bingham Canyon. An 
excellent water supply, which will be de- 
scribed in detail later, has been de- 
veloped, and every convenience provided 
to make this an ideal location. 


* Utah Copper Co., Salt Lake City, Utah. 
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Aside from the welfare feature, the 
most interesting departure in the con- 
struction of these dwellings lies in the 
use of copper or brass wherever pos- 
sible or practicable. 

Until quite recently the employment 
of copper in building construction has 
been confined almost entirely to office 


View of Copperton from Recreation Park 


and public structures where its value 
from the standpoint of permanence has 
been well recognized. This situation has 
led the building public generally to dis- 
regard the possibility of using copper to 
any extent in residential work, having 
in mind that the increased cost was not 
warranted. That such a small volume 
should be used for ordinary construction 
appears to be due primarily to the pub- 
lic’s lack of definite knowledge regard- 
ing the relative cost of using copper 
shingles and other copper metal work, 
as compared to the usual materials. In 
the construction of the 18 houses under 
consideration, careful costs were kept 
for the purpose of comparison, with the 
result that it is now known that the use 
of copper and its alloys, to the extent 
outlined, increases the cost only 5.8 per- 
cent, or an average increase of $310 per 
building. 

Considering the great durability of 
copper in comparison to cheaper ma- 
terials, with consequent lowering of 
maintenance and depreciation costs, it 
is thought that the use of copper in 
home construction will receive consider- 


able impetus within the next year or 
two. The Iron Age, issue of January 6, 
1927, states: 

“Prior to 1921 the consumption of 
copper in the building industry was 
negligible. In 1922, with a total build- 
ing volume of $4,920,000,000 the build- 
ing industry consumed 164,000,000 
pounds of copper. In 1926, with an es- 
timated building volume of $5,500,000,- 
000 copper consumption will increase to 
at least 275,000,000 pounds, a growth in 
5 years of 111,000,000 pounds, or 68 per- 
cent.” 

The article further states that: 

“The potential market for brass pipe 
in existing residences in this country is 
2,000,000,000 pounds annually and that 
the annual potential market in new con- 
structions is over 100,000,000 pounds. 
The rapid strides which have been made 
in the development of the copper-clad 
shingle and the use of copper flashings, 
gutters, and down-spouts, has opened up 
an additional potential market, which 
will consume at least 48,000,000 pounds 
of copper annually.” 
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From the above it will be seen that 
builders in general. are beginning to 
recognize that, at a relatively small ad- 
ditional cost, they can improve the 
structural features of their houses, ob- 
taining the lasting qualities and lower 
maintenance costs afforded by the use 
of copper. 

CONSTRUCTION 

The contract for the first Copperton 
unit called for the construction of 18 
hollow tile, stucco finish houses, consist- 
ing of one nine-room, superintendent’s 
residence, nine five-room houses of four 
designs and eight four-room houses of 
four designs, garages, construction of 
streets, curbs, gutters and sidewalks. 
The specifications covering the work 
were carefully detailed and called for 
work of the highest order in all depart- 


ments. A few items taken from the 
specifications will indicate how -exten- 
sively copper and its alloys were em- 
ployed in displacing the ordinary building 
materials. 

Roofing: Copper-clad strip shingles 


laid with copper nails. 


Valleys: 16-0z. sheet 
with copper nails. 
Hips and Ridges: 


strip shingles. 


copper placed 
Cut from copper 


Flashing and Counter Flashing: 16-o0z. 
sheet copper. 

Downspouts: 16-0z. sheet copper 2-in. 
by 4-in. section. 

Gutter Straps: 16-o0z. sheet copper. 

Downspout Stays: Ornamental copper 
castings. 


Chimney Saddles: 16-0z. copper sheet. 


Kitchen Vents: Copper globe venti- 
lator and pipe. 

Joist Vents: Covered with genuine 
bronze fly-screen. 

Window Screens: 16-mesh genuine 
bronze. 


Door Screens: 


16-mesh genuine bronze. 
Plumbing: Starting 5 feet outside of 
foundation, all pipe of brass with brass 
fittings. 
Showers: All brass combination shower 
and needle bath. 


Typical five-room dwelling 
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Toilets: Brass hinges and floor flanges. 

Building Hardware: Bronze plated. 

The floor plans of the dwellings com- 
prising the original unit were laid out 
with the idea of obtaining the most ad- 
vantageous arrangement for a given de- 
sign. Particular attention has been 
paid to kitchen layouts, ample built-in 
features and other conveniences being 
provided. Floors in general are laid 
with vertical grain fir, oak and maple 
being used to some extent in the super- 
intendent’s and mine engineer’s resi- 
dences. Bathrooms are models of con- 
venience and are furnished with a good 
quality of fixtures. Basements are well 
lighted and comprise in all cases laun- 
dry, furnace and fruit rooms. No ex- 
pense has been spared in providing all 
the necessary outlets for electrical ap- 
pliances. All houses are equipped with 
furnace heating plants, 17 being of the 
usual hot air type and one an oil-fired 
hot-water system. 

WATER SUPPLY 

A very satisfactory water supply has 
been developed from a well located near 
Lead Mine Spur, about a half mile from 
the townsite. This well, which gets its 
supply at 110 ft., is equipped with an 
electrically operated triplex double act- 
ing deep well pump, having a capacity 
of about 5,000 gallons hour. The 
pump operates against a head of 185 ft., 
discharging into a 
reservoir having a 
250,000 gallons. 
water flows by gravity to the distribut- 
ing system, affording an average pres- 
sure of 35 pounds per square inch at the 
house services. 


per 
covered concrete 
capacity of about 


From the reservoir the 


Ample fire protection is provided by 
means of 6-in. branch lines run from the 
main water system to hydrants centrally 


located in each block. All hydrants and 


hose lines are conveniently housed in 
compartments byilt into the four-car 
garages. 


SEWAGE DISPOSAL 


All houses are connected with a mod- 
ern sewage system extending approxi- 


Typical four-room dwelling 
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mately 4,000 ft. from the townsite to the 
discharge in the main canyon. The main 
artery of the system is 10-in. size with 
4-in. standard waste pipe outlets and 
6-in. branch feeders. 


ELECTRIC AND TELEPHONE SERVICE 


All houses are supplied with under- 
ground service connections of 110-220 
volts, a type of construction rapidly 
gaining favor from the standpoint of 
maintenance and efficiency. The absence 
of pole lines adds greatly to the neat 
appearance of the townsite, the increased 
cost of this type of connection being 
more than offset by this factor. 

At the present time only one rural line 
is available for telephone service, but 
additional facilities will be provided by 
the telephone company in the near 
future. 


STREETS AND PARKING 


The north side of the present unit 
faces directly on the Salt Lake-Bingham 
concrete highway and is served on the 
other sides by 26-ft. streets paved with 
gravel over a coarse crushed-rock sub- 
base. Streets are all curbed and gut- 
tered and are provided at the necessary 
points with storm drains connected with 
the main line sewer. Ample cement 
sidewalks and house approaches are pro- 
vided, the sidewalk parking being lined 
with shade trees on 20-ft. centers. 


RECREATIONAL 


The choice of this particular location 
was fortunate in that the natural topog- 
raphy is well adapted to improvement 
from the standpoint of park construc- 
tion. Realizing the necessity of provid- 
ing recreation as well as housing, the 
company has parked a seven-acre tract 
lying immediately south of the townsite 
and east of the ball park. This tract 
has been laid out with winding walks, 
bordered with shade trees of every avail- 
able variety. Thousands of shrubs have 
been planted and the grass has already 
been sown, so that within a year or so 
the park will be known as one of the 
garden spots of the district. A circular 
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Five-room house 


concession stand is located in the middle 
of the park, and two comfort stations 
matching the architecture of the dwell- 
ings are provided. A strip on the south 
is being reserved for a children’s play- 
ground and will be fully equipped with 
all the latest devices for the amusement 
of the youngsters. In addition, two 
tennis courts will be built in the south- 
east corner in the very near future. 

The ball park, situated south and west 
of the townsite, is one of two built by 
the company for the use of the Copper 
Baseball League, which normally com- 
prises the Utah Copper Mines, Magna 
Mill, Arthur Mill and the Utah-Apex 
teams. This league furnishes some of 
the best and most highly contested 
games to be seen in the west. 

All parking bordering sidewalks as 
well as the park proper are equippea 
with an extensive lawn sprinkling sys- 
tem, some 1,600 sprinkler heads being 
installed for this purpose. 

AUTO PARKING 

An excellent auto parking space has 
been provided for those attending the 
games at the ball park. A tract meas- 
uring roughly 300 ft. by 300 ft., adjoin- 
ing the park entrance, has been fenced 
with heavy woven wire fencing sup- 
ported on iron-pipe posts. Parking 
space within this enclosure is bordered 
by curved concrete curbs and gutters 
providing parking space for approxi- 
mately 255 cars. This space has been 
filled in with a coarse crushed rock sub- 
base topped with gravel, well rolled to 
grade, and provided with ample sub- 
drainage. 

SCHOOLS 

At present truck transportation is 
provided for school children between 
Copperton and Bingham, but a school 
building will be constructed at the town- 
site during the present year. 


TRANSPORTATION 

Quick and convenient transportation 
is provided between Salt Lake and Cop- 
perton by the Bingham Stage Line. The 
distance is 23 miles and the trip can be 
made in about 45 minutes, which places 
Copperton in the status of being a 
suburb to Salt Lake City. 

EXPANSION 

Foundations are already staked out for 
25 additional houses which will be built 
during the coming year. Five of these 
will be located in the southeast corner 
of Block “B” and 20 will occupy a strip 
bordering the park on the east, known 
as Block “D.” Construction in general 
will duplicate the first unit with possibly 
some variation in the design of floor 
plans. It is the intention of the man- 
agement to build up the townsite grad- 
ually until enough houses are available 
to take care of all employes whose duties 
do not demand their constant presence 
at or near the mine. 

The tract lying directly west of the 
ball park has been subdivided into some 
57 building lots upon which the company 
will either build houses for employes or 
aid them in building their own homes, 
but at the present time no decision has 
been made as to which plan will be un- 
dertaken. 

From reports obtained from those 
families already occupying homes at 
Copperton there can be no doubt as to 
their attitude toward the new location. 
The absence of dirt and smoke makes 
housekeeping a pleasure for the women, 
and an abundance of fresh air and play 
room is proving a boon to the children. 
Certainly if there is anything in the say- 
ing that “contented employes pay divi- 
dends,” the Utah Copper Co. will reap 
a handsome return from this new de- 
velopment of an already extensive em- 
ploye welfare campaign. 


Acknowledgment is here made to 
Messrs. J. D. Shilling, superintendent 
of mines; George C. Earl, engineer in 
charge of construction, and other com- 
pany officials who have supplied much of 
the information contained in this article. 


SALT PRODUCTION IN 1926 


rMWHE salt produced for sale or use by 

operators of salt mines, wells, and 
ponds in the United States in 1926 
amounted to 7,371,600 short tons, valued 
at $25,055,012, according to reports fur- 
nished by the producers to the Bureau 
of Mines. These figures show a decrease 
of less than 1 percent in quantity and of 
4 percent in value from the figures for 
1925. The states showing the largest 
output in 1926 were as follows: Michi- 
gan, 2,260,320 tons, valued at $7,594,- 
418; New York, 2,001,580 tons, valued at 
$6,564,829; Ohio, 1,164,400 tons, valued 
at $3,209,473; Kansas, 729,880 tons, 
valued at $2,741,534; and Louisiana, 520,- 
400 tons, valued at $2,457,875. 

The salt content of the brine produced 
and used in the manufacture of chem- 
icals in 1926 amounted to 3,037,820 short 
tons, an increase of 8 percent over 1925. 
The producing states were Michigan, 
New York, Ohio, and Virginia, 

The quantity of bromine recovered 
from natural brines and sold or used in 
1926 by the producers amounted to 1,- 
245,760 pounds, valued at $426,837. This 
is a decrease of 20 percent from the 
quantity reported in 1925. Brines in 
Michigan, Ohio, and West Virginia fur- 
nish the bromine. 

Calcium chloride (including calcium- 
magnesium chloride) recovered from 
natural brines in 1926 amounted to 82, 
340 short tons, valued at $1,710,405, an 
increase in quantity of 21 percent over 
1925. 
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THE NEW UNITED VERDE HOSPITAL 


\Vew Hospital With Fifty-Bed Capacity Just C ompleted—Has Three Floors And Is Of Rein- 
forced Concrete Construction—Latest Sanitary And Surgical Facilities Included In Arrangement 
Of This Efficient And Attractive Building 


HE new United Verde Hospital, 

one of 50-bed capacity, is owned 

and operated by the United Verde 
Copper Co. 

The hospital has three floors and a 
basement, and is of reinforced concrete 
construction. The first floor consists of 
a dispensary for the out-patient depart- 
ment, a  physio-therapy department, 
kitchen and dining rooms, store rooms, 
bed rooms for cook and porters. ‘lhe 
dispensary is made up of a reception 
room, three doctors’ offices, a pharmacy, 
and minor surgery. The physio-therapy 
department has the usual equipment 


found in a progressive industrial hos- 
pital, and has a capable attendant in 
The kitchen is equipped with 


charge. 


an electric range, electric steam table, 
and dishwasher. A York machine pro- 
vides refrigeration and also makes 200 
pounds of ice daily. 

The second floor consists of four wards 
with eight beds in each, and two at each 
end of the building opening on to sun 
porches, two private rooms, an X-ray 
department, a laboratory, a treatment 
room, offices of chief surgeon, nurse’s 


*General Mine Superintendent, United Verde 
Copper Co., Jerome, Arizona. 


By W. V. DE CAMmMpP* 


chart room, diet kitchen, record room, 
and hopper room. The wards are seg- 
regated into clean surgical, medical, pus 
and convalescent wards. The X-ray de- 
partment has the usual equipment, the 
major pieces being a King III Wappler 
X-ray machine, a portable machine, a 
combination 


radiographic and fluoro- 


scopic table, balance cassette changer 
for stereo roentgenography, wappler 
stereoscope, tubular overhead control 


system. The laboratory is equipped to 
do only ordinary routine work; Wasser- 
mann and tissue examinations are sent 


to commercial laboratories. 


Two views of 
the United 
Verde Hospital 


The third floor contains the surgical 
pavilion, nine private rooms, two semi- 
private rooms, diet kitchen, 
‘rhe 
surgical pavilion is made up of a major 
delivery 


nursery, 
treatment room and hopper room. 
surgery, room, scrub room, 
sterilizing room, surgical supply room, 
and instrument room. The major sur- 
gery is tiled with a light green flat fin- 
ished tile and is lighted with a Scialytic 
light. The delivery room is tiled in the 


The 
rest of the pavilion is in white tile, and 
all private and semi-private rooms have 
private baths in white tile. 


same way as the major surgery. 


In the basement there is a locker room 
for patients’ clothes, a laundry room for 
the sorting of linen—as all laundry is 
sent to a commercial laundry—ambu- 
lance entrance, boiler room, two garages, 
engineer’s room and rooms for refrigera- 
tor and storage battery. The storage 
battery is capable of furnishing lights 
for 12 hours in case of an emergency. 

The hospital is equipped with an Otis 
elevator, which runs to the roof, a 
spacious place surrounded by a 5-ft. wall, 
making an ideal spot for sun treatment. 
The flooring throughout the building is 
battleship linoleum, except for the 
surgical pavilion and bath room, where 
the flooring is of gray tile. 

The new hospital has unusually com- 
plete equipment and ample space. ‘Lhe 
medical and surgical staff have the very 
best material and equipment to work 
with, so that the most efficient service 
can be rendered. Every effort has been 
made to give a homelike atmosphere to 
the patients’ rooms and wards. Tinted 
walls, resilient floors of battleship lino- 
leum, fine lighting fixtures, and attrac- 
tive easy chairs all suggest comfort and 
good taste. In addition to these things, 
there are private telephones to private 
rooms and a radio for every bed. All 
wards open onto a solarium, which is 
furnished with comfortable chairs and 
rockers as well as tables for reading ma- 
terial and cards. The solarium on the 
third floor has a similar equipment for 
the use of all private-room patients. 

The total cost of constructing this 
hospital was $230,079.82. The cost for 
new road, excavation, engineering, and 
inspection was $24,048.57. New equip- 
ment, which includes refrigerator and 
Otis elevator totals $13,706.05. The 
architects who planned the building were 
Lesher & Mahoney, of Phoenix, Ariz., 
while Robert E. McKee Co., of El Paso, 
Tex., had the general contract. 


An extensive park program has been 
announced by the United Verde Copper 
Co., Jerome, Ariz., Robert Tally, general 
manager. Jerome has been particularly 
lacking in park facilities, due to its 
topography, and it is now proposed to 
put a large park and playground on the 
300 level on the old slag dump. This is 
to be a complete grass-covered park with 
modern playground apparatus. 
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WESTERN DIVISION TO HOLD ANNUAL CONVENTION 


Mine Taxation, Mine Stabilization, And Workmen’s Compensation To Feature Salt Lake Meet- 
ing—Ore Dressing Problems Before Institute 


INE taxation, stabilization of 
the mining industry, and work- 
men’s compensation will be the 


principal themes for discussion at the 
annual meeting of the Western Division 
of the American Mining Congress at 
Salt Lake, Monday, August 22. On the 
two days following ore-dressing prob- 
lems will be considered at sessions of the 
American Institute of Mining and Metal- 
lurgical Engineers, which is joining with 
the Western Division in providing the 
combined program. The details of the 
sessions of the Western Division are 
being developed by a committee, consist- 
ing of J. O. Elton, J. M. Boutwell, O. N. 
Friendly, Otto Herres, C. T. Van Winkle, 
and J. W. Wade, and will be announced 
later. The meeting of the institute will 
be in the nature of its annual regional 
conference, and because of its combina- 
tion with the meeting of the Western 
Division, will be the principal session to 
be held by the institute this year. 

The meeting of the Western Division 
will be divided into two sessions, morn- 
ing and afternoon of August 22. It will 
be called to order by Imer Pett, of Salt 
Lake, chairman of the Western Division, 
with Louis S. Cates, of Salt Lake, 
former president of the American Min- 
ing Congress, presiding over the first 
session. At an evening meeting a mo- 
tion-picture film of the Bureau of Mines 
on the copper industry will be shown. 

The program for the meeting of the 
institute will be as follows: August 23, 
morning _ session, non-technical 
presentation of the Relations of 
Flotation to Mining, Smelting and 
the State, J. O. Elton, manager, 
International Smelting Co., Salt 
Lake, presiding. 

Definition, Present Status and 
Future of Flotation, Ernest Gay- 
ford, General Engineering Co., 
Salt Lake. Flotation and Park- 
Utah Consolidated Mines, Paul 
Hunt, mine manager. Flotation 
and Utah Copper Mine, E. E. Bar- 
ker, engineer of mines. Flotation 
and Lead Smelting (Blast Fur- 
naces), Richard A. Wagstaff, as- 
sistant manager, American Smelt- 
ing & Refining Co., Salt Lake. 
Flotation and Lead Smelting (Sin- 
tering), W. H. Eardley, manager 
of smelter, Utah District, United 
States Smelting, Refining & Min- 
ing Co., Salt Lake. Flotation and 
Lead Smelting (Zine and Fluxes), 


Lake. Flotation and Copper Smelting, 
R. W. Senger, superintendent, American 
Smelting & Refining Co., Garfield, Utah. 
How Flotation has Broadened the Geol- 
ogists Field, Paul Billingsley, consulting 
geologist, Salt Lake. What Flotation 
Means to Utah, W. Mont Ferry, manag- 
ing director, Silver King Coalition Mines 
Co., Salt Lake. 

Afternoon session: Technical papers 
on Flotation in the United States and 
Canada. Galen H. Clevenger, consulting 
metallurgist, U. S. Smelting, Refining & 
Mining Co., Boston, and chairman, Mill- 
ing Committee of the Institute, presiding. 

Flotation at International, Utah, by a 
member of the International Smelting 
Co. staff. Flotation at U. S. Smelting, 
Refining & Mining Co. Plants, A. B. 
Marquand, assistant to general manager, 
Salt Lake. Flotation at Utah-Apex 
Mine, L. K. Jacobsen, metallurgist of 
Bingham. Flotation at Combined Metals 
Reduction Co. Plant, Bauer, Utah, R. J. 
Evans, Jr., superintendent of flotation. 
Flotation at Consolidated Mining & 
Smelting Co. Plant, R. W. Diamond, 
general superintendent of concentration, 
Trail, British Columbia. Flotation at 
the Hecla and the Callahan Plants, W. L. 
Zeigler, mill superintendent, Hecla Min- 
ing Co., Gem, Idaho. 

August 24, morning session: Dorsey A. 
Lyon, superintendent, Salt Lake Station, 
Bureau of Mines, presiding. Technica! 


papers on Flotation by other speakers to 
be announced later. 


A. B. Young, assistant manager, 
International Smelting Co., Salt 
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Milwaukee Journal. 


Shades of ’49 


Afternoon session: Round-table discus- 


sion of refractories and reverberatory 
practice, Chas. R. Kuzell, superintendent 
smelter, United Verde Copper Co., Clark- 
Oldright, 
hydrometallurgist, Bureau of Mines, Salt 


Lake, secretary. 


dale, Ariz., presiding. G. L. 


Discussion of mill balls and crushing, 
Dorsey A. Lyon, presiding. In the eve- 
ning the delegates will make a trip to 
the Saltair Beach resort at Great Salt 
Lake. 

The Bureau of Mines and the Depart- 
ment of Metallurgical Research of the 
University of Utah are arranging an ex- 
hibit in connection with the program to 
illustrate the subjects discussed. 

To INsPect MINES 

Thursday, August 25, will be given 
over to pleasure trips for the delegates, 
who are expected from all of the prin- 
cipal western mining states. Oppor- 
tunity will be given the delegates to visit 
Utah mines and plants, the arrange- 
ments for these features being in charge 
of the following committee: W. J. O’Con- 
nor, H. A. Tobelmann, Thos. F. Kearns, 
J. Wm. Knight, W. Mont Ferry, A. B. 
Young, Forrest Mathez, and T. P. 
Billings. 

Business sessions of the board of gov- 
ernors of the Western Division, the 
Board of Directors of the American 
Silver Producers’ Association and the 
General Tax Committee of the 
American Mining Congress will be 
held on the call of the chairmen 
of these organizations during the 
sessions of the convention, 

Other committees which are 
making arrangements for the con- 
ventions are as follows: 


Executive—Imer Pett, chairman; 
D. D. Moffat, vice chairman; A, G. 
Mackenzie, secretary; M. J. Dailey, 
J. €. Dick, J. O. Elton, G. W. Lam- 
bourne, E. J. Raddatz. 

Finance—M. J. Dailey, H. M. 
Hartmann, D. D. Muir, Jr., J. A. 
Norden. 

Hotel, Registration and Hall— 
E. E. Barker, J. C. Dick, D. Mac- 
Vichie. 

Printing, Publicity, and Badges— 
j} Ernest Gayford, Michael J. Cal- 
low, W. H. Eardley. 

Ladies—Walter L. Penick, L. F. 
Rains, R. A. Wagstaff. 
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NATIONAL COAL IN CONVENTION 


Chicago Meeting Of National Coal Association Considers Research, Production And Price 
Problems—E. C. Mahan, Of Knoxville, Tenn., Chosen President—Sales And Accounting 


EETING at Chicago June 15-17 

for its tenth annual convention, 

the National Coal Association 
drew a representative gathering of pro- 
ducers, as well as purchasing and sales 
agents, for discussion of marketing prob- 
lems of the industry, and selected Edgar 
C. Mahan, president of the Southern 
Coal and Coke Company of Knoxville, 
Tenn., as its new president. Mr. Mahan 
has been a director in the association 
during the past 10 years and is well and 
popularly known in the coal trade. From 
1913 to 1915 he was president of the 
Southern Appalachian Coal Operators’ 
Association. He is an officer and di- 
rector in 12 coal-operating coal com- 
panies and is also a director in financial 
and mercantile institutions. 

New vice presidents of the association 
were elected as follows: J. B. Pauley, 
of Chicago, president, J. K. Dering Coal 
Company; P. J. Quealy, of Kemmerer, 
Wyoming, president, Gunn-Quealy Coal 
Company; G. H. Caperton, of Charles- 
ton, W. Va., president, New River Coal 
Company; and F. S. Love, of Pitts- 
burgh, Pa., president, Union Collieries 
Company. 

The following were elected directors of 
the association: J. H. Bowling, of Lex- 
ington, Ky., president Crawford Coal 
Corporation, representing Eastern Ken- 
tucky; T. B. Davis, of New York, presi- 
dent, Island Creek Coal Company, and 
W. D. Ord, of Landgraff, W. Va., presi- 
dent, Empire Coal & Coke Company, 
representing West Virginia; Moroni 
Heiner, of Salt Lake City, vice president, 
United States Fuel Company, represent- 
ing Southern Wyoming and Utah; Rob- 
ert E. Lee, of Chicago, president, ‘Con- 
solidated Indiana Coal Company, repre- 
senting Iowa; J. W. Searles, of New 
York, president, Pennsylvania Coal & 
Coke Corporation, representing Pennsyl- 
vania; and A. B. Stewart, of Baltimore, 
president, Davis Coal & Coke Company, 
representing Maryland. C. E. Bockus, of 
New York City, president, Clinchfield 
Coal Corporation, was reelected treas- 
urer, and Harry L. Gandy, executive 
secretary. 

The convention was held at the Edge- 
water Beach Hotel, and, in addition to 
the main sessions, there were meetings 
of sectional committees of bituminous 
operators’ purchasing agents, coal sales 
managers and agents, and operators’ cost 
accountants and auditors, as well as 
meetings of the directors. A banquet 
was held the evening of June 16 and a 
luncheon for local association presidents 


Features Of Trade Discussed 


and secretaries. The 
called to order by President Walter 
Barnum and W. L. Robison, vice presi- 
dent of the Youghiogheny and Ohio Coal 
Company, presided over the first session 
June 15. At this session reports of the 
officers and membership and trade in- 
formation committees of the association 
were rendered, and an address was de- 
livered by George E. Frazer, of Frazer 
and Torbet, of Chicago, on the use of 


convention was 


E. C. Mahan, 
President of National Coal Association 


budgets. Following this meeting a 
ijuncheon was tendered the board of di- 
rectors. In his report as president and 
chairman of the executive committee of 
the association, Mr. Barnum praised the 
vision and activity of the organization. 
He pointed out that the association had 
demonstrated to the public that the coal 
industry is efficient and capable of work- 
ing out its own problems without gov- 
ernmental interference. He condemned 
attempts to regulate the industry by leg- 
islation calling for Government control. 
“The coal industry is entitled to a fair 
break and to its proper place in the busi- 
ness structure of the country.” 
REGULATION OPPOSED 
Secretary Gandy in his annual report 
referred to consolidations and increases 
in tonnage of many companies in the in- 
dustry. He spoke of the work of local 
associations in collecting and issuing 
trade information, which he said is hav- 


ing a valuable effect. He devoted con- 
siderable space to a review of attempted 
regulation of the coal industry and 
pointed out that sufficient authority now 
exists for fact finding, arbitration and 
emergency distribution of fuel. “A more 
friendly relationship exists with other 
industries and the public is trying to 
understand the effort which bituminous 
operators are making to improve the 
efficiency of their industry,” said Mr. 
Gandy. 

In his report as chairman of the mem- 
bership committee M. L. Gould, of In- 
diana, predicted that the association will 
soon compare favorably with that of a 
similar organization in Great Britain 
which represents 98 percent of the op- 
erators and 94 percent of the tonnage. 

Committees were appointed at this 
session, Ezra Van Horn, of Cleveland, 
being chairman of the resolutions com- 
mittee, and S. A. Scott, of McDonald, 
W. Va., chairman of the nominating 
committee. 

Mr. Frazer said a budget system would 
result in economies and improved op- 
erating methods for coal companies. 
J. E. Butler, of the Stearns Coal and 
Lumber Company of Kentucky, and 
president of the Southern Appalachian 
Coal Operators’ Association of Knox- 
ville, presided over the afternoon ses- 
sion, which was devoted to a discussion 
by bituminous operators’ purchasing 
agents of problems in their field. Harold 
V. Coes, of the Belden Manufacturing 
Company of Chicago, spoke of purchas- 
ing as an executive function, and John 
R. Whitehead, of the Fairbanks Morse 
Company of Chicago, spoke on the key 
to profits, which he said was efficiency 
and care in buying policies. Those par- 
ticipating in informal discussion were 
C. F. Richardson, of the West Kentucky 
Coal Company, and Dr. F. C. Honnold, 
of the Honnold Coal Bureau of Chicago, 
the latter urging standardization of 
equipment of mines as an economy 
measure. 

Col. W. M. Wiley, of the Boone County 
Coal Corporation of Sharples, W. Va., 
was presiding officer at the session on 
the morning of June 16, when reports of 
other committees of the association were 
presented and an address on manage- 
ment delivered by Henry S. Dennison, 
of the Dennison Manufacturing Com- 
pany of Framingham, Mass. The re- 
port of George B. Harrington for the 
research committee outlined the work of 
the association in developing improved 
methods in the consumption of fuel. The 
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report of S. F. Love, of the publicity 
committee, showed how the coal indus- 
try was being “sold” to the public. In 
reporting for the government relations 
committee W. H. Cunningham said the 
main attack had been against legisla- 
tion proposed for Government control of 
the industry. He declared that “eco- 
nomic ills of the industry can not be 
cured by waving the magic wand of law.” 
Tax REDUCTION 

R. C. Tway, in reporting for the com- 
mittee on tax and cost accounting, re- 
ferred to its studies of proposed tax 
revision, including cooperation with the 
Joint Congressional Committee on Tax 
Revision. He said the committee is 
working toward a material reduction in 
the corporation tax at the next session 
of Congress. 

A. J. Maloney, of the Chicago, Wil- 
mington and Franklin Coal Company, 
presided over the session in the after- 
noon of June 16, when problems con- 
cerning bituminous sales managers and 
agents were considered. W. G. Magee, 
of the Carbon Fuel Company of Cincin- 
nati, said sales policies are as necessary 
to the coal industry as nautical instru- 
ments are to the mariner. The inad- 
visability of a uniform date for the ex- 
piration of coal contracts was pointed 
out by O. M. Deyerle, president of the 
Flat Top Fuel Company of Bluefield, 
W. Va. H. E. Booth, of the M. A. 
Hanna Company of Cleveland, spoke of 
the responsibility of the salesman to his 
industry. 

BANQUET SPEAKERS 


S. L. Yerkes, of Birmingham, was 
toastmaster at the annual banquet, when 
addresses were made by the following: 

R. H. Aishton, president, American 
Railway Association; Otis Mouser, chair- 
man of the board, Hazelbrook Coal 
Company, Philadelphia, representing 
Anthracite Operators’ Conference; B. J. 
Mullaney, Peoples Gas Light & Coke 
Company, Chicago, representing Ameri- 
can Gas Association; Fred Legg, presi- 
dent, American Wholesale Coal Associa- 
tion; Melvin A. Traylor, president, 
American Bankers’ Association; Wm. M. 
Kinney, general manager, Portland 
Cement Association; James S. Kemper, 
director, Chamber of Commerce of the 
United States; and Mr. Barnum. 


MINE SAFETY 


J. W. Searles, of the Pennsylvania 
Coal & Coke Company, presided over 
the meeting the morning of June 17, 
when P. H. Penna made his report as 
chairman of the safety committee. He 
pointed out that there are 23 organi- 
zations which are directly interested in 
the promotion of industrial safety. 
“Bituminous operators are showing spe- 
cial interest in this question,” he said. 
“There has never been a time when as 
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much effort was being put forth in the 
industry for the promotion of the 
safety of the employes. More than half 
of the accidents in the bituminous 
mines are directly attributable to the 
lack of care on the part of the employes 
and because of the widely scattered na- 
ture of mine operations it is practically 
impossible to eliminate such careless be- 
havior through regulation. The 50 per- 
cent of accidents which occur at the face 
of the mine largely through falls of roof 
and coal can nearly all be eliminated by 
proper care on the part of the miner. 
Regulations imposed by the state are 
mechanical and inelastic and are ca- 
pable of very imperfect enforcement.” 

Irving S. Paull, formerly of the De- 
partment of Commerce, pointed out the 
folly of selling goods below cost. Con- 
trasting self-government with govern- 
ment regulation Mr. Paull said: 

“There is a vast difference between 
government regulation and self-govern- 
ment. In the one instance you operate un- 
der routine regulations that apply to the 
industry as a whole; in the other you 
apply your initiative, energy and intelli- 
gence to the successful operation of your 
own business with an assurance that 
your contemporaries are possessed of ac- 
curate facts and motivated by ethical 
purposes. In the first instance, you mod- 
ify competition in a considerable meas- 
ure; in the second instance, you make 
possible the highest type of intelligent 
competition. Under _ self-government 
there is room for the free play of imagi- 
nation and enterprise upon a basis of 
known facts.” Ralph Knode reported for 
the marketing committee. 

At the afternoon session, which 
brought the convention to a close, John 
A. Sargent, of the Central Coal & Coke 
Company of Kansas City, presided, and 
addresses were made by H. G. Crockett, 
of New York, on practical problems in 
operating costs; H. B. Fernald, of New 
York, on depreciation and capital ac- 
counts; and G. H. Nowlin, Jr., of the 
Killarney Smokeless Coal Company of 
Lynchburg, on allocation of accounts. 


ESTABLISHING SAFETY REC- 
ORDS AT OLD DOMINION 


(Continued from page 555) 


operation of this committee we have 
also obtained some very excellent sug- 
gestions, not only for the promotion of 
interest but also for the elimination of 
hazards. 

We have also found that in the safety 
movement strict discipline is a tremen- 
dous help, especially when it is fairly 
and evenly administered. We do con- 
siderable contract work underground, and 
we find that without strict discipline the 
contractors will, in many cases, take 
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unnecessary risks in order to make a 
small increase in their earnings. There 
are also a number of men who are either 
antagonistic or indifferent to the safety 
movement and who can only be reached 
by fear of a lay off or discharge. I 
feel that increased interest on the part 
of the more reasonable workmen will 
eventually help to solve this problem, but 
in the meantime disciplinary methods 
must play an important part. This ap- 
plies to the supervisory force as well as 
to the workmen; in fact, I feel that it is 
essential that the supervisory force shall 
be subject to penalties if discipline is to 
have its full effect upon the workmen. 

In accident-prevention work, first-aid 
training is most helpful. It has been 
cur experience that the men with 
thorough first-aid training not only are 
safer workmen but take better and more 
intelligent care of any injuries they re- 
ceive. We have, therefore, been putting 
a great deal of effort into getting our 
men interested in first aid and have 
long made it a practice to send every man 
who receives an injury, no matter how 
slight, to the doctor for prompt treat- 
ment. This has very materially helped 
us in the reduction of infections, particu- 
larly in eye injuries. 

In conclusion, I wish to emphasize that 
the credit for our excellent accident show- 
ing in 1926 is largely, if not entirely, due 
to the wholehearted cooperation of our 
entire organization, particularly the men 
in supervisory positions. The complete 
cooperation of the supervisory force in 
making safety a major operating detail 
is convincing the men that the company 
is really in earnest and not bluffing in the 
safety movement. 


OIL AND GAS DRILLING BOND 


The Interior Department has approved 
a form of drilling bond under oil and 
gas permits whereby the operating 
company, which has contracted with the 
permittee to drill the land, may furnish 
the $5,000 bond in connection with the 
drilling operations in lieu of the one 
usually required of the permittee. This 
change in practice was based upon rep- 
resentations that in many instances it 
is difficult for permittees to obtain a 
$5,000 bond and in other cases several 
permittees interested in the same permit 
are widely scattered, requiring consid- 
erable time and trouble to secure their 
signatures to the same bond. The com- 
panies who have contracted to drill the 
lands are interested generally in pro- 
ceeding promptly and are willing to fur- 
nish the bond and become liable for the 
amount in event of failure to carry on 
operations in accordance with the terms 
of the permit. 


A Resume Of The Activities Of The Mining Indus- 
try And Items Of Interest In The Field 


Tariff Commission Orders Survey of 
Manganese Situation 

The United States Tariff Commission 
has ordered under its general powers an 
investigation covering a study of the 
general manganese bearing ores in this 
country and abroad. The inquiry will be 
comprehensive in its scope, including 
both cost and economic studies of these 
ores. 

In addition to its studies of the ores, 
the commission will also pay particular 
attention to concentrates and some of 
the products made from the manganese 
bearing ores. The ores are used prin- 
cipally in the steel industry, and are im- 
ported chiefly from Russia. The Rus- 
sian importations, it was explained, are 
made under a concession with the Soviet 
Government. : 

The commission will be represented 
abroad by graduated economists and 
other specialists of its staff in the iron 
and steel industry. 


Fluorspar Tariff 

The Tariff Commission will hear argu- 
ments July 22 on applications for an in- 
creased duty on fluorspar. 

As a basis for the hearing the commis- 
sion issued a preliminary report on the 
costs of production of fluorspar. 

The present duty on fluorspar is $5 
per short ton. In 1925 this duty was 
on the basis of a rate of 52 percent of 
the declared value per ton of the im- 
ported product. Applications for in- 
creased duty were made in April, 1925, 
by James A. Green, of Cincinnati, and 
the Lundgren Stevens Co., of Chicago. 
Cost data and information was obtained 
by the commission last year covering 90 
percent of the domestic output of fluor- 
spar in 1925. Information regarding 
methods of operation, wages, and prices 
in England and Germany were secured, 
but cost data was not obtained from 
books of foreign producers. To represent 
foreign costs, the commission determined 
the value at the foreign plant by analyz- 
ing invoices of 1925 imports and the cost 
of shipment to American ports. 


New Development at Rhyolite 

Erection of a headframe and hoisting 
plant at the Original Bullfrog shaft near 
Rhyolite, Nev., has been started by the 
Bullfrog Mines Company. This is pre- 
paratory to sinking the shaft to a depth 
of 600 feet, which will be the deepest 
exploration work in the Rhyolite district. 


Zine Export Association Files Papers 

The Zine Export Association, Ince., 
New York City, has filed papers under 
the export trade act (Webb-Pomerene 
law) with the Federal Trade Commission 
for the purpose of exporting metallic zinc 
in slabs. Officers of the association are: 
A. J. McKay, president; B. W. Zimmer, 
Charles T. Orr and A. E. Bendelari, vice 
presidents; W. A. Ogg, treasurer; C. H. 
Klaustermeyer, secretary, and Ernest V. 
Gent, assistant secretary and assistant 
treasurer. Members are: The American 
Metal Co., Ltd., New York City; Athletic 
Mining & Smelting Co., Joplin, Mo.; 
American Zinc, Lead & Smelting Co., 
Chicago, Ill.; The Hegeler Zine Co., Dan- 
ville, Ill.; Matthiessen & Hegeler Zinc 
Co., La Salle, Ill.; The Grasselli Chemi- 
cal Co., Cleveland, Ohio; Quinton Spel- 
ter Co., Joplin, Mo.; United Zine Smelt- 
ing Corp., New York City; Fort Smith 
Spelter Co., Greencastle, Ind., and Eagle 
Picher Lead Co., Chicago, Ill. 

The export trade act grants exemption 
from the anti-trust laws to an associa- 
tion entered into ard solely engaged in 
export trade, with the provision that 
there be no restraint of the export trade 
of any domestic competitor, and with 
the further prohibition of any agreement, 


understanding, conspiracy, or act which 
shall enhance or depress process or sub- 
stantially lessen competition within the 
United States or otherwise restrain 
trade therein. 


Anaconda to Build Electrolytic Zine 
Plant at Anaconda 


James R. Hobbins, vice president of 
the Anaconda Copper Mining Co. re- 
cently stated that as soon as plans and 
specifications now being prepared are 
finished the company will begin the erec- 
tion of an electrolytic zinc plant of 150 
tons metallic zinc per day capacity, on 
Smelter Hill, at Anaconda, Mont. The 
plant will increase the electrolytic zinc 
refining capacity of the company in Mon- 
tana approximately 50 percent. 

At present, the electrolytic zine re- 
finery at Great Falls has a rated capacity 
of 300 tons of cathode zine per day and 
is producing approximately 20,000,000 
lbs. of ingot zinc per month. The new 
Anaconda plant will be about one-half 
the capacity of the Great Falls plant and 
will produce approximately 10,000,000 
lbs. of ingot zinc per month. Ores and 
concentrates to supply these plants will 
be drawn from the Butte zinc mines and 
from smaller Montana zinc-mining oper- 


SILVER PRODUCERS SUE TO COMPEL PITTMAN SILVER 
PURCHASES 


UIT of mandamus has been 


filed in the District of Columbia 


Supreme Court by the American Silver Producers’ Association 
asking the court to compel the government to buy 14,589,730 ounces 
of silver from domestic producers at $1 an ounce, as provided in the 
Pittman Act of 1918. The suit is directed against Secretary of the 
Treasury Mellon and Robert J. Grant, Director of the Mint. 

The mandamus claims that the Seeretary of the Treasury had no 
authority to revoke allocations of silver for subsidiary coinage as was 
(lone in the early days of the aet, as such allocations were sales or 


resales, requiring such silver to 


purchases. 


be replaced through additional 


This action of the Silver Association is expected to remove this 
question from further consideration by Congress. The Treasury has 
always urged that the matter should be settled by the Courts and not 
by Congress. At the last two sessions of Congress the Senate passed 
a bill introduced by Senator Pittman of Nevada to require the 


Treasury to make these purchases. 


The bill was also twice reported 


by the House Banking Committee, but never reached the voting stage 


in the House. 


The Government’s answer was due June 22, but the Distriet At- 
torney for the District of Coiumbia, who will represent the Govern- 
ment, had not been able to complete the government’s answer. and 
with the consent of attorneys for the silver producers, asked the court 
for an additional ten days time within which to file answer. 
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ations outside of the Butte district. A 
large part of the zine tonnage to be 
treated will also come from the Salt 


Lake mining district, in Utah, and from 
the Coeur d’Alene mining district, in 
northern Idaho. 

The new plant will cover about six 
acres and will require approximately 
30,000 h.p. 
Holds Federal Mining Can Pay Junior 

Dividend 

The bill of complaint of H. Content & 
Co., against the Federal Mining & Smelt- 
ing Co. has been dismissed in an opinion 
filed in the case by Chancellor Wolcott. 
The chancellor holds that the company 
can legally pay dividends on its common 
stock. 

In his opinion, refusing to enjoin the 
company from paying a special dividend 
of $10 on the common stock, declared in 
January, 1926, Chancellor Wolcott stated 
that the 1926 balance sheet of the com- 
pany shows an excess of assets above the 
amount of the outstanding preferred 
stock. This excess, he said, is more than 
equal to the amount of the $10 dividend. 
The fact that the 1925 balance sheet 
shows excess of assets in this connection, 
he points out, is enough in itself to war- 
rant refusal of a permanent injunction 
against payment of the dividend. In re- 
fusing to enjoin the company from 
carrying out the policy of paying out 
one-half of its annual net profits re- 
maining after all charges, except deple- 
tion, and after payment of preferred 
dividends, as a dividend on the common 

“stock, the chancellor said, in his opinion, 
the company may very well carry out the 
policy without in any way injuring the 
rights of the preferred stockholders as 
safeguarded by the state corporation act. 
Recently the company announced it had 
repealed its decision to carry out the 
above policy affecting future dividend 
declarations on common stock. 


California Mining Legislation 

In a report on the recent session of 
the California Legislature, Robert I. 
Kerr, secretary of the California Metal 
and Mineral Producers. Association, 
states that no measures detrimental to 
the mining industry received favorable 
consideration. 

The legislature created a department 
of natural resources, with a division of 
mines and mining, whose chief shall be 
the state mineralogist. The new division 
will take over the former state mining 
bureau, state mineralogist and the de- 
partment of petroleum and gas. 

The ore buyers act was amended, effec- 
tive July 29, to provide adequate enforce- 
ment. 

A revenue and taxation investigating 
commission was appointed. 

Upon objection of the State University 
no action was taken on a measure to 
establish a college of mining at Redding 
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as the northern branch of the Univer- 
sity of California, at a cost of $1,625,000. 

The governor vetoed a bill giving each 
county the right to beneficial use of 15 
percent of the waters of streams in their 
jurisdiction, on the ground that a com- 
mission is now considering conservation 
of water resources of the state. 

The Assembly passed but the Senate 
rejected a bill appropriating $200,000 for 
the purchase of land and sites for dams 
to restrain tailings from hydraulic min- 
ing operations. 


Carson Smelter Suit 


Depositions of witnesses in the case of 
the Carson Investment Co. vs. the Phelps 
Dodge Corporation and the Calumet & 
Arizona Mining Co., for alleged infringe- 
ment of patent, have been taken at 
Houghton, Mich. The majority of the 
witnesses were former employes of the 
Dollar Bay, Mich., smelter, where the 
sidewall method of feeding reverberatory 
furnaces is claimed to have been used 
before the Carson patents were taken 
out. 

The consolidated case against the two 
companies has been set for trial by the 
Federal District Court for Arizona, at 
Tucson, Ariz., July 5. The claims of 
George C. Carson, who claims to be the 
originator of the side-wall feeding fur- 
nace used in smelting, have been taken 
over by the Carson Investment Co., of 
Nevada. The company won its first 
case, against the American Smelting & 
Refining Co., but lost the second case 
brought against the Anaconda Copper 
Mining Co. 

The first case is now in the hands of 
a master appointed by the trial judge, 
for an accounting. The second case was 
appealed by the plaintiff and will come 
up for decision in the United States 
Court of Appeals at San Francisco next 
fall. 

Suit has also been instituted by the 
Carson Investment Co. against several 
other companies in the west. These cases 
will be heard later. 


Bunker Hill Takes Option On Quick- 
silver Property 
Options have been taken by F. W. 
Bradley, of San Francisco, president of 
the Bunker Hill & Sullivan Mining & 
Concentrating Co., on the property of the 
United Mercury Mines Co., and the Mea- 
dow Creek gold property, owned by the 
same company, in the Yellow Pine dis- 
trict, Valley County, Idaho. It is 
assumed that Mr. Bradley is acting on 
behalf of the Bunker Hill & Sullivan Co., 
which for several years has been carry- 
ing on extensive developments there. 
Announcement was recently made that 
Bunker Hill would erect a mill at the 
property this summer, the plans being 
to increase its capacity as the develop- 
ment of the mines justifies. 
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Minnesota Iron Ore Shipments Increase 

There had been an increase in ship- 
ments to June 1 by the mining companies 
of the iron ranges of Minnesota of more 
than 3,100,000 tons, as compared with 
1926, the totals being 9,312,557 tons for 
1926, as compared with 6,122,645 for the 
same period in 1925. 

Navigation opened earlier on the Great 
Lakes this year, which accounted partly 
for the gain in April, but in May the 
1927 total was more than 1,500,000 tons 
greater than in the corresponding month 
of 1926, and the navigation probably was 
not responsible for the operations in that 
month. The higher water this year, how- 
ever, has made navigation less difficult. 


Minnesota Iron Ore Taxes for 1926 


Occupational taxes to be paid by oper- 
ators of Minnesota iron mines for the 
year 1926 total $2,725,312, according to 
Skillings’ Mining Review. This is 
$408,880 in excess of the total for 1925, 
the increase being due to the larger 
movement of ore in 1926. The Oliver 
Iron Mining Company will pay about 
two-thirds of the total, and the independ- 
ent operators the balance. The tax is 
based on production of 38,642,464 tons 
of iron ore, with a gross value of $166,- 
769,921. After deductions allowed by 
law the amount upon which the 6 percent 
occupational tax applies was found to 
be $45,421,871. 


Personnel Changes in Phelps Dodge 
Organization 


P. G. Beckett, vice-president and gen- 
eral manager of the Phelps Dodge Cor- 
poration, has announced a number of 
important changes in the organization, 
brought about because of the resigna- 
tion of G. H. Dowell as manager of the 
Copper Queen branch. Mr. Dowell’s 
health made it necessary that he be re- 
lieved of the duties and responsibilities 
incident to the management of the Cop- 
per Queen operations. He will continue 
on the consulting staff of the corpora- 
tion in its copper and lead metallurgi- 
cal work. Captain J. P. Hodgson has 
been appointed manager to succeed Mr. 
Dowell. 

Captain Hodgson came to Arizona 
from the Michigan copper country to be- 
come mine superintendent at the Cop- 
per Queen. Later he was made consult- 
ing engineer in the mining department 
for the Phelps Dodge Corporation. In 
1919 he was made manager of the 
Morenci branch and has handled the re- 
organization program resulting from the 
purchase of the Arizona Copper Co. 
During this time, a very efficient caving 
system has been developed in_ the 
Morenci mines. 

Mr. Dowell has long been identified 
with the Copper Queen. He was form- 
erly manager of the Copper Queen smel- 
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ter at Douglas. In 1917 he became mana- 
ger of the Copper Queen branch. Under 
his management the Sacramento Hill 
steam shovel operation has been initiated 
and brought into production, the concen- 
trator at Warren has been built and the 
new lead concentrator planned and 
nearly completed. 

Frank Ayer, who has been manager 
of the Moctezuma Copper Co., at 
Nacozari, Sonora, for the past three 
years, will become manager of the 
Morenci branch. Mr. Ayer spent many 
years in various capacities at Morenci 
before going to Nacozari and is, there- 
fore, familiar with the Morenci opera- 
tions. 

H. H. Horton will be in charge of the 
Moctezuma Copper Co., as asssistant 
manager and Everard Leland, now mine 
superintendent at Pilares, will become 
general superintendent. 


Phelps Dodge Leases Humboldt Concen- 
trating Plant 


Definite announcement is made that 
the Phelps Dodge Corporation has leased 
the concentrating plant of the Southwest 
Metals Co., at Humboldt, Ariz., which is 
to be remodeled and put in shape to 
receive custom ore. Plans are being 
made to commence operations about Sep- 
tember 1. 

A new lead smelter under construction 
at Douglas will be blown in some time in 
August, and the lead unit of the Phelps 
Dodge reduction works will then be com- 
pleted. 

The plan is to remodel the plant for 
the treatment of lead and _ lead-zinc 
ores. It will be operated as a custom 
plant to receive ore from the many small 
producing mines of the Prescott-Jerome 
area. 


Idaho Mines Annual Report 


The twenty-eighth annual report of 
the Mining Industry of Idaho, issued by 
Stewart Campbell, inspector of mines, 
has just been released for distribution. 
This report is one of the largest and 
most comprehensive of any that has ever 
been issued, containing 269 pages com- 
pactly set in small type, and 23 illustra- 
tions. It is complete handbook on 
mining in Idaho and contains much in: 
formation of value to those interested 
in mining and milling, as well as giving 
concise data on general mining condi- 
tions, mining companies operating in the 
state, and opportunities which the state 
offers for mineral development. As a 
whole it should prove of great value in 
displaying the mineral resources and at- 
tracting attention to the state. 

The report is well illustrated with 
numerous views of mining scenes in vari- 
ous parts of the state. It is compre- 
hensively indexed, well arranged, and its 
Preparation has evidently involved much 
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time and effort. It should prove an ex- 
cellent medium for advertising the state’s 
mineral resources. Copies of the report 
may be had upon request to the inspec- 
tor’s office at Boise, Idaho. 
Belmont Buys Properties 
Officials of the Belmont Copper Mining 
Co. have announced that they have com- 
pleted arrangements to take over inter- 
ests held by the Calumet & Arizona Min- 
ing Co. in three patented claims near 
Superior, Ariz., for $150,000. In addi- 
tion to the purchase price the Belmont 
will spend $300,000 for development 
work. Six months ago the Belmont 
closed a $200,000 option on a group of 
40 claims in the district owned by the 
Consolidated Holding & Trust Co. 


TO STUDY UTAH TAX 
PROBLEMS 


N extensive study of Utah’s tax 

system is to be made by a spe- 
cial committee consisting of A. G. 
Mackenzie, secretary of the Utah 
Chapter of the American Mining 
Congress, M. S. Winder, of the Utah 
State Farm Bureau, and O. W. 
Adams, of the Utah State National 
Bank, it has been announced by 
A. P. Bigelow, chairman of the Utah 
Taxpayers’ Associations. 

These three men, representing 
mining, banking and agriculture of 
the general committee of the asso- 
ciation, will direct their efforts to 
determining results of the present 
tax system upon the equitable dis- 
tribution of taxation and the man- 
ner in which the system is admin- 
istered. 


Sinking New Shaft at North Lily Mine 

Sinking of a new four-compartment 
shaft at the North Lily Mine, Eureka, 
Utah, has been started. This shaft will 
serve for further development and min- 
ing of the ore body discovered some 
months ago and will serve other 
mines of this section of the district. The 
new shaft is near the property line be- 
tween the North Lily property and the 
Eureka Lily mine of the Chief Consoli- 
dated Mining Company. The North Lily 
mine is controlled by the International 
Smelting Company. 

A steel headframe has been erected, 
compressor installed, and buildings are 
being erected. Plans are complete for 
the construction of an aerial tramway 
from the new shaft to the railroad at 
Dividend, Utah. 


also 


United States Smelting To Develop 
Central Standard Property 


Interest in development activities in 
the East Tintic district, near Eureka, 
Utah, has been increased by the an- 
nouncement that the United States 
Smelting, Refining & Mining Co. will de- 
velop the property of the Central Stand- 


ard Consolidated Mines Co. through the 
Copper Leaf shaft. 

In consideration of providing funds 
for development of this property the 
United States Smelting Co. has been 
given an option to purchase 300,000 
shares of treasury stock and a substan- 
tial block of private stock. Over $300,000 
has already been spent by the Central 
Standard in sinking two shafts and 
equipping the property with electrical 
machinery. 


Predicts Miami Copper Will Be Pro- 
ducing Fifty Years Hence 


F. W. Maclennan, general manager of 
the Miami Copper Co., in a recent speech 
at Globe made the prediction that the 
Miami Copper Co. would still be on a 
producing basis 50 years hence. He 
based his statement on the probable 
working of the 29,000,000 tons of tail- 
ings that have been produced during the 
last 15 years. These tailings contain 
copper to the value of $34,000,000, fig- 
ured on the basis of 14 cents per pound. 
One thousand two hundred tons of ore 
daily are now being produced by the 
Miami Copper Co., carrying about 16 
pounds of copper to the ton, and the 
ability of the company to work this low 
grade ore at a profit indicates in itself 
that the property will have a much 
longer life than formerly believed. 


Surveys in Michigan Iron and Copper 
Areas 


A geological and magnetic survey of 
areas which possibly may be underlaid 
by iron formations and copper bearing 
rocks has been started in the upper 
peninsula of Michigan, in charge of 
L. P. Barrett, state appraiser of mines 
and a geologist with the Michigan Geo- 
logical Survey. Several parties will be 
sent out into the field in the iron and 
copper districts, each consisting of three 
geologists and three compass men. 


The survey in the copper district will 
give an accurate topographical map show- 
ing the location of copper bearing rocks. 
The survey is linked up closely with iron 
and copper research work in the upper 
peninsula, which will be conducted by 
the Michigan College of Mining and 
Technology, and for which the state has 
appropriated $50,000 a year for the next 
two years. 


Mill Improvement at Cortez Silver Mines 


Reconditioning and improvement of the 
100-ton mill of the Consolidated Cortez 
Silver Mines, south of Beawaue, Nev., 
has been completed. It is expected that 
improvements will increase the mill ca- 
pacity to 125 tons per day. The installa- 
tion of a grizzly and ore sorting belt 
should raise the grade of the mill heads, 
which have been running about 20 ounces 
silver to the ton. 
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Concreting Shaft at Pioneer Mine, 
Ely, Minn. 

One of the largest shaft concreting 
jobs ever undertaken in Minnesota iron 
mines is under way at the A shaft of 
the Pioneer mine of the Oliver Iron 
Mining Company at Ely, Minn. The 
upper 160 feet of the shaft will be tim- 
bered. Below this the shaft will be con- 
creted for 1,300 feet. Hoisting and 
pumping equipment will be completely 
electrified. The improvement will be 
completed by fall. During this period 
the mine will be operated through its 
B shaft. 

Flin Flon Test Mill in Operation 

A 100-ton test mill at the Flin Flon 
property on Athapapuskow Lake, north 
of The Pas, Manitoba, has been placed 
in operation. 

The Flin Flon property was optioned 
to the Harry Payne Whitney interests of 
New York in September, 1925, and the 
Minerals Separation Company has been 
organized to take over the option for the 
Whitney interests. The property is re- 
ported to have 15,000,000 to 20,000,000 
tons of copper-zine ore developed by dia- 
mond drilling and underground openings. 
The ore body is a lens of solid sulphide 
containing pyrite, sphalerite, chalcopyrite 
and magnetite with low gold and silver 
values. Separation of the minerals is a 
major problem, and if the work in the 
test mill proves successful a larger mill 
will be built. Extension of railroad fa- 
cilities to the property and construction 
‘of a power line will follow if the option 
is exercised. 


Missouri-Kansas Zinc Corporation 


Approximately $1,300,000 has _ been 
paid for four mines located in the Waco, 
Mo., zine district, by the Missouri- 
Kansas Zine Corporation. The proper- 
ties involved were the Acme Lead & Zinc 
Co., Butte-Kansas Mining Co., and the 
Barnsdall Zinc Co. The Missouri-Kan- 
sas corporation was just recently organ- 
ized. It has a capital of 125,000 shares 
of no-par value stock, and has issued 
$1,300,000 in 7 percent five-year deben- 
tures. Joseph H. Schloss, of 25 Broad- 
way, New York City, is president of the 
company. L. P. Buchanan, owner of the 
Butte-Kansas and Acme mines, received 
$870,000 cash for his two properties, and 
the Barnsdall received $110,000 cash and 
stock, the value of which is reported to 
be more than $200,000. E. Y. Ellis, of 
Joplin, Mo., formerly superintendent of 
the Butte and Acme properties, will be 
resident manager for the company. C. Erb 
Wuensch, of New York City, is consult- 
ing engineer for the company, and is in 
active charge of the mines. LeRoy M. 
Gross, vice president of the company, 
had the properties involved under option 
the last four months. 
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Mexico To Govern Closing of Mines 

The Department of Mines of the Mexi- 
can Government has announced in con- 
nection with the closing down of numer- 
ous mines, principally of silver and 
mainly in the State of Chihuahua, due 
to the drop in the price of silver and 
general economic conditions, that Mexi- 
can inspectors of mines throughout the 
republic will in the future decide first 
whether such shut-downs are justified. 
This is to protect mine workers. The 
mining industry is the largest employer 
of labor in Mexico. 


FIELDNER MADE SUPER- 
INTENDENT OF BUREAU 
OF MINES STATIONS 


RNO C. FIELDNER, super- 
intendent of the Pittsburgh 
experiment station of the United 
States Bureau of Mines, has been 
appointed to the position of 
Chief Engineer, Division of Ex- 
periment Stations, of the Bureau, 
effective July 1. In his new posi- 
tion, Mr. Fieldner will correlate 
the scientific activities of the 
Bureau’s experiment stations lo- 


eated at Pittsburgh, Pa; 
Salt Lake City, Utah; Reno, 
Nev.; Berkeley, Calif.; Tueson, 
Ariz.; Seattle, Wash.; Bartles- 


ville, Okla.; Rolla, Mo.; Minnea- 
polis, Minn.; Birmingham, Ala. ; 
and New Brunswick, N. J. At 
these experiment stations prob- 
lems dealing with the elimination 
of waste in the different mineral 
industries are being studied. 

Mr. Fieldner, who has served 
as superintendent of the Pitts- 
burgh experiment station for the 
past six years, is rated as one of 
the Bureau’s outstanding re- 
search specialists. He is re- 
garded as an authority on the 
technology of coal, coke and gas, 
and ventilation problems, involv- 
ing noxious gases, in mines, tun- 
nels, and elsewhere. 


Greene Cananea Copper Developing 
Discovery 


Commenting on the important dis- 
covery of primary ore that was made on 
the property of the Greene Cananea 
Copper Co., last November, William 
Wraith, vice president, at the annual 
meeting, told stockholders that develop- 
ments were proceeding satisfactorily and 
that the shaft, which it is planned to 
send down to a depth of 1,500 ft. was 
now down about 1,064 ft. 

“The principal development work has 
been conducted on the sixth and seventh 
levels,” said Mr. Wraith. “At the sixth 
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level a development 500 ft. in length, 40 
ft. wide and with a showing of better 
than 6 percent copper has been made, 
while at seventh level development 60 ft, 
wide has been carried on for about 22 
ft. with a showing of about the same 
grade copper. We do not expect to strike 
the richest zone until the ninth levels 
are encountered.” 

The retiring directors were reelected. 


Lists of Reduction Mills in Western 
States 


A series of lists of reduction mills in 
the various Western States has been 
ccmpiled by the Bureau of Mines. The 
lists cover the States of Arizona, Cali- 
fornia, Idaho, Montana, Nevada, Oregon, 
Utah, and Washington, and relate to op- 
erating conditions in the year 1925. The 
lists, which include milling plants of 
various types, such as amalgamation, 
cyanidation, flotation, and concentration 
plants, give data regarding the name and 
location of plants, the metallurgical proc- 
esses employed, the character of the ma- 
terials treated, equipment and power 
used, and the daily capacity of the plants. 
Copies of any or all of these lists, issued 
as Information Circulars, may be ob- 
tained from the United States Bureau of 
Mines, Department of Commerce, Wash- 
ington, D. C. 


PERSONAL ITEMS 


G. M. Colvocoresses, General Manager 
of the Southwest Metals Co., Humboldt, 
Arizona, will make his headquarters at 
Phoenix, where he has purchased a 
home. 


W. S. Boyd, for the past five years 
general manager of the Ray mines, has 
been made Vice-President of the Nevada 
Consolidated Copper Co., and General 
Manager of that company’s properties 
in Nevada, Arizona and New Mexico, 
with headquarters in San Francisco, 


F. H. Soderstrom has succeeded A. M. 
Morris as manager of the Bunker Hill 
mine of the Phelps Dodge Corporation 
at Tombstone, Arizona. Since 1923, Mr. 
Soderstrom has been on the Engineer- 
ing Staff of the Copper Queen Branch 
of the corporation at Bisbee. 


Alex Laist, for the past twenty years 
smelter superintendent for the Quincy 
Mining Company at Anaconda, Mont. 
has resigned to join his brother, Fred- 
erick Laist, General Manager of Reduc- 
tion Works for the Anaconda Copper 
Mining Company at Anaconda, Montana. 


W. A. Rose, Assistant General Man- 
ager of Mines for Pickands Mather & 
Co., at Duluth, Minn., has been pro- 
moted to an important post on the ex- 
ecutive staff of the mining department 
of the company at Cleveland. 


Donald H. McLaughlin, Professor of 
Mining at Harvard University, has been 
in San Francisco en route to the west 
coast of Mexico on professional work. 
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WAGE NEGOTIATIONS FEATURE COAL SITUATION 


Pennsylvania Miners Issue Strike Order 


Illinois Situation Doubtful 


—Non-Union Operations In Pennsylvania And West Virginia Increase 


Following the failure to reach a wage 
agreement at the recent conference at 
Philadelphia between Pennsylvania oper- 
ators and the United Mine Workers, the 
latter issued a strike order in an effort 
to draw out every worker—union and 
non-union—from the mines July 1. 
Officials of the Executive Board of Dis- 
trict No. 21, United Mine Workers, ex- 
pressed the hope that the walk-out of 
union men would be followed by the 
strike of the workers in the open shop 
operations. 

The adjournment of the joint wage 
conference on Friday, June 24, automat- 
ically ended the temporary working 
agreement between operators and 
miners. Charles O’Neil, president of the 
Central Pennsylvania Bituminous Oper- 
ators Association, announced then that 
the mines would not be open July 1. The 
break came after the miners refused to 
accept a wage cut and operators declined 
to sign an agreement based on the $7.50 
basic wage for an eight-hour day. The 
miners expressed their willingness to 
continue working should any of the oper- 
ators desire to sign separate agreements 
based on the Jacksonville scale. 

“The day wages offered by us,” said 
Mr. O’Neil for the operators, “is from 
one dollar to one dollar and a half higher 
than is paid in the non-union fields of 
West Virginia. Such a reduction would 
enable us to barely keep our mines open. 
It would affect only about 15,000 union 


men out of a total membership in the 


country of 300,000. It would help to 
stabilize business and prevent further 
industrial depression.” 

ILLINOIS NEGOTIATIONS 


The meeting of the Coal Operators’ 
Association of Illinois and the United 
Mine Workers of that state reopened on 
June 21, at Chicago, and adjourned on 
the 23d until Wednesday, June 29. 
While the operators were just as firm 
in their belief that they could not re- 
sume operations on anything but a re- 
duced scale of wages as were the miners 
in their stand for a continuance of the 
Jacksonville scale, the situation had not 
reached the breaking point, and the cen- 
tral competitive field awaited with inter- 
est the resumption of negotiations the 
last of June. The negotiations in Illinois 
involve also wage agreements for strip 
mine operations and the use of loading 
machines in mines. 

The situation confronting the Illinois 
coal industry is the most forbidding in 
history, Dr. F. C. Honnold, statistician 


for the Illinois coal operators, told the 
joint wage conference. 

Dr. Honnold presented the economic 
status of the Illinois coal industry as of 
June 1, 1927, to the miners. 

For three years Illinois coal has sold 
ir the Chicago coal market for less than 
the average cost of production at the 
mines, Dr. Honnold said. Despite this 
fact, he declared, large volumes of coal 
are available from the mines of Western 
Kentucky at a less f. 0. b. Chicago price 
and from numerous Eastern fields 600 to 
700 miles distant at almost the same fig- 
ure. 

PITTSBURGH OPEN-SHOP OPERATIONS 

Open shop operations in the Pittsburgh 
district continue to increase. The Pitts- 
burgh Coal Company early in June put 
into operation its nineteenth open shop 
mine, the Eureka, near Smithton. This 
mine was started on petition of former 
employes. 

The Pittsburgh Coal Co. is preparing 
its Robbeyville, Ohio, mine for resump- 
tion of operations and has secured order 
in United States District Court at 
Columbus, Ohio, restraining striking 
miners from interfering with operations. 
The United Mine Workers of America 
have leased six acres adjoining the mine 
and will establish a miners’ camp. 

Officials of the Washington Gas Coal 
Co., which operates the Tyler mine at 
Washington, Pa., announced that their 
mine would break away from the union 
when operations were resumed about 
July 1. Holmes Davis, of Pittsburgh, is 
president of the company. 

It is understood that the Vesta Coal 
Co., a subsidiary of the Jones & Laugh- 
lin Steel Co., also will try to open its 
mines non-union about July 1. It has 
announced adoption of the open shop 
policy. The Vesta Co. gives employment 
to from 3,000 to 5,000 men at its large 
mines in the southeastern part of this 
county. 


ISLAND CREEK PRODUCTION INCREASES 


Output of the Island Creek coal Com- 
pany, taken as indicative of conditions 
in West Virginia continues to increase, 
and some expect that this company’s pro- 
duction of coal for this year will exceed 
7,500,000 tons. This will compare with 
6,568,930 tons in 1926 and 6,025,715 tons 
in 1925. For the first five months this 
year production was 3,000,000 tons, and 
May surpassed all previous records with 
an output a trifle under 700,000 tons. 
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Tug River Operators To Join Pocahontas 
Association 


Effective June 30, the Tug River Oper- 
ators’ Association will be dissolved, and 
most of the operators who have been 
affiliated with that organization are ex- 
pected to join the Focahontas Opera- 
tors’ Association. 

The present membership of the Poca- 
hontas Association represents an annual 
production of approximately 15,000,000 
tons, or 86 percent of all of the commer- 
cial tonnage produced in the Pocahontas 
field. The Tug River field, with its 40 
companies operating 56 mines, has an 
annual output of more than 5,000,000 
tons. With the acquisition of a large 
percent of this latter tonnage, the mem- 
bership of the Pocahontas Operators’ 
Association will represent more than a 
20,000,000 ton output annually. The 
organization will embrace all of the 
mines in Mercer and McDowell counties, 
W. Va., and Tazewell county, Va. 


British Coal Imports Into Canada Show 
Large Increase 

That British and other European coal 
is going to be a factor to be reckoned 
with in the eastern Canadian markets 
was indicated early in June by the ar- 
rival at Montreal of a shipment of 4,460 
tons of German coke and 18,613 tons of 
British anthracite. This latter figure 
brings the amount of imported anthra- 
cite from British mines up to 147,274 
tons since the opening of St. Lawrence 
navigation on April 25, as compared 
with 106,015 tons for the corresponding 
period last year. Although there was a 
general contraction in the coal exports 
from the United Kingdom last year, the 
importations so far this year are only 
about 70,000 tons less than the quantity 
imported for the whole eight months of 
navigation in 1925. 

Investigation has been made by the 
Fuel Conservation Committee of the 
United States Shipping Board of the 
progress made in experiments with pul- 
verized bituminous coal as a steamship 
fuel. The tests, which have been con- 
ducted at the Philadelphia Navy Yard, 
have been so successful that the final 
action is expected to be the installation 
of the apparatus on a Shipping Board 
steamer for trial under actual steaming 
conditions at sea. 


Gulf States Steel Plans Improvements 

Engineers are working on plans of 
improvement for the Gulf States Steel 
Co., Birmingham, Ala., on which some- 
thing like $3,000,000 will be spent. De- 
tails are not yet ready for announce- 
ment, but are expected to _ include 
greater blast furnace and by-product 
coke works capacity, electrification of 
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works, rounding out steel mill, and fin- 
ishing works, and improvements at the 
coal and iron ore mines, 


To Develop Robinson Run, W. Va., 
Properties 


Plans for the opening of a tract of 
more than 1,000 acres of coal land in the 
Robinson Run district of Monongalia 
County, at Maidsville, W. Va., have been 
announced by Stephen Arkwright, gen- 
eral manager of the James A. Paisley 
interests, marking one of the biggest coal 
developments in the county during the 
summer on the part of the Connellsville 
By-Product Co. Plans call for the de- 
velopment of the Jamison, Garlow, and 
Lazelle tracts of coal, and will necessi- 
tate the erection of a new tipple, the 
rebuilding of about a mile of tramway, 
and the installation of modern machinery. 


Tipple Contract Awarded 


The Clover Splint Coal Company, with 
present offices in Pittsburgh, Pa., is mak- 
ing rapid strides with a new development 
near Louellen, Harlan County, Ky. This 
is a new organization, headed by Howard 
N. Eavenson, of Pittsburgh. 

The tipple will embody the most mod- 
ern and up-to-date machinery obtainable 
for the most efficient preparation and 
handling of coal. In general, the equip- 
ment will comprise scales, rotary dump, 
various conveyors, shaking screens, pick- 
ing tables, loading booms, etc. 

Normal loadings will be on four tracks, 
viz, lump, egg, nut, and slack, with 
various mixers obtainable. 

The contract for the machinery was 
recently awarded the Variety Iron & 
Steel Works Company, of Cleveland, 
Ohio, an old established firm, but new- 
comers with coal field equipment. 


Steel Corporation’s Research Laboratory 

Dr. John Johnson, formerly of Yale 
University, has been chosen director of 
the recently established Department of 
Research and Technology of the United 
States Steel Corporation. Upon Dr. 
Johnson’s recommendation, an executive 
council has been created for general 
supervision over the new department. 

“We do not know ourselves how far 
we can go or how much we can do,” 
Chairman E. H. Gary announced. “We 
think we have in our raw products, in- 
cluding ore, coal, stone, etc., many ele- 
ments that can, by experimentation, 
study and analysis, be developed and 
utilized to the very great advantage of 
the Steel Corporation in its various lines 
of products.” 
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River Coal Mining Resumed 


River coal mining has been resumed 
on the Susquehanna and some of its 
tributaries in Northeastern Pennsylvania. 
More than a dozen flatboats are in oper- 
ation at various points to reclaim fuel 
washed down the stream from the col- 
lieries. Most of the product is sold to 
home consumers at a price somewhat less 
than what is paid for other coal. 


CODE ON COAL MINE DRAINAGE 


The American Engineering Stand- 
ards Committee on June 2, 1927, ap- 
proved the recommendations of the 
American Mining Congress covering 
a tentative American standard on 
coal mine drainage. Their desig- 
nating number is M 6—1927. 

This standard is the result of seven 
years’ continuous effort through the 
Mine Drainage Section of the Na- 
tional Standardization Division of 
the American Mining Congress, of 
which section Mr. J. A. Malady, 
Mechanical Engineer of the Hillman 
Coal and Coke Company, Pittsburgh, 
Pa., is chairman. 


The adoption of this code in no 
sense lessens the activities of the sec- 
tion, which at the present time is 
actively engaged in a study of acid 
resisting metals. 

Copies of the drainage code may 
be obtained upon application to the 
American Mining Congress, 841 
Munsey Bldg., Washington. D. C. 


Lake Erie-Ohio River Canal 


Construction of a Lake Erie-Ohio 
River canal is seen as a possible means 
of alleviating the distress of the coal- 
mining industry of Ohio and western 
Pennsylvania by United States Senator 
Simeon D. Fess. 

The canal project is one of the chief 
hopes of the Ohio coal trade, the Senator 
stated. He believes construction of a 
water route along the Beaver Valley to 
Lake Erie would make it possible for 
millions of tons of coal to be sent direct 
to the Northwest without regard to rail 
rates, which are a bone of contention 
between upper Ohio Valley mines and 
those of southern West Virginia and 
Kentucky. The Senator does not believe 
the central bituminous field would be di- 
vided over this project, because all of the 
states mentioned, as well as _ others, 
would benefit. 


Good anthracite mined in 1850 at 
Stockton No. 7 colliery at Stockton, Pa., 
but thrown away because there was no 
market then for sizes smaller than egg, 
is to be worked by the Lehigh Valley Coal 
Co. The huge banks have been surveyed 
and their carbon contents found to run 
from 80 to 89 percent. A contract has 
been let for hauling the fuel to Hazleton 
shaft breaker for preparation for the 
market. 
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Assigned Car Case Decided 

The right of the Interstate Commerce 
Commission to assign cars to bitu- 
minous mines during emergencies has 
been upheld by the U. S. Supreme Court, 
in a decision by Justice Brandeis. A 
dissenting opinion was rendered by 
Justice McReynolds. The court, in its 
opinion, held that Congress intended 
that the commission should exercise this 
power. The court reversed the opinion 
of the lower court which had decided 
against the commission in cases brought 
by the Berwind-White Coal Mining Co., 
Bethlehem Steel Co., and Rainey-Wood 
Coke Co. 

In his dissenting opinion, Justice Mc- 
Reynolds said the matter of assigning 
cars to mines was for action by the man- 
agement of railroads. He declared the 
real motive for the assigned car order 
was to require railroads to distribute 
their purchases of coal among a greater 
number of mines. The effect of the de-: 
cision is to pro-rate all cars, whether 
privately owned by industries or oper- 
ated by railroads. 


The Supreme Court of the United 
States has ruled against the Independent 
Coal & Coke Co. and the Carbon County 
Land Co. in their long fight for an im- 
portant tract of land in Carbon County, 
Utah, which was claimed by the Federal 
Government. The lands had been ob- 
tained from the State of Utah, but the 
Federal Government held that the state 
was not entitled to them, and that the 
deed transferring them to the companies 
in question was invalid. The decision 
brings to a close a legal fight of 20 years 
and involves 5,564 acres of coal land. 
The State of Utah would have received 
$556,428 had the sale of the land been 
declared legal. 


The movement for the organization of 
the Utah Coal Operators’ Association is 
reported to be making good headway and 
practically every mining company in the 
state is interested, although so far it has 
not reached the stage which requires the 
appointment of any officers other than 
the pro tem officials chosen several weeks 
ago. It is hoped that the new organiza- 
tion will have the effect of accomplishing 
much in the direction of developing a 
larger market for Utah coals, and that it 
will also serve to stabilize the price. 


The Columbia Steel Corporation has 
let a contract to the Koppers Co. for 
the construction of 23 additional coke 
ovens at its plant at Ironton, Utah, in- 
volving an outlay of about a million dol- 
lars. The new installations will bring 
the production of coke up to 850 tons a 
day, which will require about 1,700 tons 
of coal a day. The coal will come from 
the steel company’s mine in Carbon 
County. 
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TINNERS of the National Safety 

Competition, in which more than 
250 mines and quarries in 30 states par- 
ticipated in 1926, have been announced 
by the United States Bureau of Mines. 
The winning mines and quarries in this 
nation-wide industrial safety contest, 
held annually under the auspices of the 
Bureau of Mines, are presented with the 


bronze trophy “Sentinels of Safety,” 
donated by the Explosives Engineer 
magazine. 


The winner in the anthracite group is 
the Highland No. 6 mine, Jeddo, Luzerne 
County, Pa., operated by the Jeddo- 
Highland Coal Co. In this group hon- 
orable mention was accorded the High- 
land No. 2 anthracite mine and the Jeddo 
No. 7 mine, of the same company, and 
also located at Jeddo; to the Upper 
Lehigh anthracite mine, Upper Lehigh, 
Pa., operated by the Hazle Brook Coal 
Co.; and to the Pine Hill mine, Miners- 
ville, Pa., operated by the Pine Hill 
Coal Co. 

In the bituminous coal mining group, 
the trophy was won by the No. 6 coal 
mine of the United States Coal and Coke 
Co. at Gary, MacDowell county, W. Va. 
Honorable mention was given to four 
other mines operated by this company, 
viz: No. 8 and No. 7 mines, at Elbert, 
W. Va., and No. 5 and No. 4 mines, at 
Thorpe, W. Va. 

In the underground metal mining 
group, the Muncie zine and lead mine, 
operated by the Federal Mining and 
Smelting Co., at Baxter Springs, Chero- 
kee county, Kansas, was adjudged the 
winner. Honorable mention was ac- 
corded the Velten zinc mine of the 
Eagle-Picher Lead Co., at Pierce City, 
Mo.; the Wilbur zine and lead mine of 
the Commerce Mining and Royalty Co., 
at Treece, Kansas; the Armour No. 2 
iron mine of the Inland Steel Co., at 
Crosby, Minn.; and the Lucky Bill lead 
and zine mine of the Federal Mining and 
Smelting Co., at Cardin, Okla. 

In the group of underground mines 
producing non-metallic minerals, the 
trophy was awarded to the Grand 
Rapids gypsum mine of the Beaver 
Products Co., Inc., at Grand Rapids, 
Mich. Honorable mention was given the 


Ft. Dodge gypsum mine of the United . 


States Gypsum Co., at Ft. Dodge, Iowa; 
the Manheim No. 5 cement rock mine of 
the Alpha Portland Cement Co., at Man- 
heim, W. Va.; the Crystal City sand 
mine of the Pittsburgh Plate Glass Co., 
at Crystal City, Mo., and the Templeton 
limestone mine of the Templeton Lime- 
stone Co., at Templeton, Pa. 

In the quarry and open pit mine 
group, the trophy was awarded to the 
No. 5 and 6 limestone quarry of the 
North American Cement Corporation, at 


Martinsburg, W. Va. Honorable men- 


tion was accorded thirteen quarries. 
Notable accomplishments in the pro- 
duction of large mineral tonnages with 
no loss of time occasioned by accidents 
were revealed by the detailed statistical 
reports furnished the by the 


A zine and lead 


Bureau 
competing companies. 
mine in Kansas operated 300 days and 
worked 206,489 man-hours without an 
accident involving loss of an employe’s 


time. A Missouri zinc mine and 14 large 


quarries, located in West Virginia, Penn- 
sylvania, Alabama, Indiana, Ohio, Kan- 
sas, California, Virginia, and Michigan, 
also operated through the year with no 
loss of time due to personal injuries. The 
competition was one of the largest in- 
dustrial safety contests ever held, and 
involved the tabulation of all accidents 
occurring during the course of 95,000,000 
man-hours of labor. It required the 
preparation of accident statistic reports 
on a uniform, detailed basis which allows 
a more exhaustive study of the causes of 
accidents than has heretofore been pos- 
sible. An encouraging feature of the 
competition was a substantial reduction 
in the accident rates of the winning com- 
panies in 1926, as compared with the 
previous years’ contest. 

Secretary Hoover, of the Department 
of Commerce, in addressing congratu- 
latory letters to the winning mines and 
quarries, emphasized the importance of 
the American mining industry attaining 
world leadership in accident prevention 
as it has already attained such leader- 
ship in the production of mineral ton- 
nages. 

The more than 250 mines and quar- 
ries participating in the competition were 


divided into five groups; anthracite 
mines, bituminous coal mines, metal 
mines, mines producing non-metallic 


minerals, and quarries or open pit mines. 
A replica of the trophy is awarded to 
the mining operation in each group sus- 
taining the smallest loss of time from 
accidents in proportion to total time 
worked during the year. Determination 
of the winners was made by a jury of 
award comprised of officials of various 
mining and quarrying associations, the 
National Safety Council, and the Amer- 
ican Federation of Labor, based on a 
tabulation of mine accident data pre- 
pared by the Bureau of Mines. A fea- 
ture of the competition is the awarding 
of a certificate of honor, signed by the 
Director of the Bureau of Mines, to 
every employe of each of the winning 
mines and quarries for their share in the 
low accident records made by their com- 
panies. 
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Companies operating a coal mine em- 
ploying 50 or more men underground, a 
metal or other mine employing 50 or 
more men underground, or a quarry or 
open pit mine employing 25 or more men 
in the pit were eligible to compete for 
the trophies. The trophy, which is the 
work of Begni del Piatta, designer of 
the Navy and Marine Memorial to be 
erected in Washington, portrays in 
bronze a mother and child greeting the 
father upon his safe return from work. 
The names of the mines and quarries 
who win the right to hold the trophy for 
a year will be engraved on the pedestal. 
On the remaining sides of the pedestal 
are panels emblematic of coal mining, 
metal mining, and quarrying and open- 
pit mining. 

Members of the jury of award were 
as follows: 

H. Foster Bain, secretary, American 
Institute of Mining and Metallurgical 
Engineers, New York. 

James F. Callbreath, secretary, Amer- 
ican Mining Congress, Washington, D. C. 

W. H. Cameron, managing director, 
National Safety Council, Chicago, Ill. 

H. L. Gandy, secretary, National Coal 
Association, Washington, D. C. 

A. T. Goldbeck, director, engineering 
bureau, National Crushed Stone Associa- 
tion, Washington, D. C. 

William Green, president, American 
Federation of Labor, Washington, D. C. 

A. J. R. Curtis, assistant to general 
manager, Portland Cement Association, 
Chicago, 


METALLURGY OF MANGA- 
NESE 


Pyrometallurgy is now the only prac- 
tical method in vogue for extracting 
metallic manganese from its ores, says 
the Bureau of Mines, in Information Cir- 
cular 6034. As manganese is highly 
volatile at the temperature required to 
reduce it to the metallic state, smelting 
losses are extremely high, and materially 
increase the cost of the reduced metal. 
To produce metallic manganese, the ore 
must be smelted at a high temperature 
and a strong reducing action maintained. 
As this method reduces any iron in the 
ore, the resultant metal is an alloy of 
manganese and iron. The Goldschmidt 
process, which is based upon thermit ac- 
tion, is now used to produce metallic 
manganese. In it pure manganoman- 
ganic oxide mixed with aluminum is 
used. The powdered aluminum is incor- 
porated with the oxide and the mixture is 
brought to the required temperature. 
The amount of aluminum used is based 
on the total oxygen content of the puri- 
fied manganese oxide, and is sufficient to 
produce sesquioxide of aluminum. Other 
processes for the manufacture of metal- 
lic manganese are the J. T. Jones and 
the Sternberg & Deutsch. 
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HE activity of The Union Pacific 
Coal Co., in Southern Wyoming, 
reaches back over the span of 
years to 1868, when the railroad, the 
first transcontinental line, began opera- 
tion. to the West Coast. Mines- were 
opened at Rock Springs and at Carbon, 
160 miles to the East. The occurrence 
of coal beds was a governing feature in 
the location of the railroad through the 
rather forbidding desert country which 
one witnesses in a trip over the Union 
Pacific Railroad through Wyoming. The 
presence of coal first became known 
through the report of the brave ex- 
plorer, Captain Fremont, and this dis- 
covery after the entrance of the rail- 
road resulted in the starting up of mine 
operations. 
The early labor was chiefly British 
and Chinese; the Chinese having been 
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“OLD TIMERS’ DAY” AT ROCK SPRINGS, WYO. 


In 1925, the “Old Timers’ Day” was an 
agreeable and touching experience for 
the entire personnel. As a feature of 
the 1926 entertainment, an_ historical 
pageant was developed and presented 
setting forth the sprrit of adventure, 
immediately subsequent to the war be- 
tween the states, which led to the win- 
ning of the West. By music, dances 
and tableaus the story of the develop- 
ment of coal mining was carried on and 
up to a prophecy of hope for the future. 
A future in which the slaving toil of 
the past would have no place; the men 
of the mines becoming masters of me- 
chanical devices which would respond to 
their touch in the work of bringing out 
the coal for the use of the railroad. 

On “Old Timers’ Day” this year, Sat- 
urday, June 11, 1927, the people from 
the six mining fields who had been 
gathering for two days 
swarmed the little head- 
quarters town of Rock 
Springs. As the morning 
progressed registration 
was carried forward and 
the business meeting held 
on schedule. At 11.00 the 
“Old Timers” elected their 
officers for the ensuing 
year. In the meantime 
three excellent bands 
from the mining fields 
tendered their service for 
the occasion made lively 


brought on when the construction work 
on the Central Pacific ended with the 
driving of the golden spike at Promen- 
tory Point, Utah. 
As the years 
passed the Brit- 
ish and Chinese 
labor was supple- 
mented by Ital- 
ian, Salvic and 
many other na- 
tionalities, until 
at the present 
time there are 
many men of the 
various races and 
nationalities who 
have seen long 
service. 

In appreciation 
of the life work, 
devotion, and sac- 
rifice on the part 
of these men, Eugene McAuliffe, presi- 
dent of The Union Pacific Coal Co., early 
in 1925 arranged that the second Satur- 
day in June, of each year, be set aside 
and devoted to the honoring and enter- 
taining of all men and women who had 
completed a span of 20 years of service 
in and around the Wyoming mines. 


music amid the town dec- 
orations and the milling throng and the 
merchants and towns folk gave evidence 


of their enjoyment of the happy day. 


July, 1927 


The showy parade led by the Senior 
band from Cumberland, Wyo., and in 
which all bands took part featured the 
noon hour. The three pipers to the “Old 


Timers,” in full Scot regalia, blew 
grandly during the progress of the 
march. The “Old Timers” entered the 


parade by classes, the 40 plus men lead- 
ing and the others following by five- 
year stages down to the 20-year men. 

At 1.00 in the afternoon 700 “Old 
Timers” and their guests met in a large 
banquet hall and with good music, com- 
munity singing and snappy speeches oc- 
cupied themselves until 3.30. In the 
banquet hall the new of 40- 
year men were each decorated with the 
white center gold button of the Associa- 
tion by Mrs. Eugene McAuliffe, of 
Omaha. A joint band concert in which 
300 musicians participated occupied the 
afternoon until 5.00 o’clock when tea 
was served for the ladies. 

The day closed with evening entertain- 
ment in the town’s large and excellent 
theater. Picture slides of “Old Timers” 
in their various ages from swaddling 
clothes to the present time met with 
much applause. The movie films of pre- 
vious “Old Timers’ Days” provided ad- 
ditional entertainment subsequent to 
which event a professional troop of en- 
tertainers gave the “Old Timers” an un- 
usual treat. 

The entire day gave opportunity for 
an observer to see and feel the remark- 
able spirit of pleasure which may be de- 
veloped through the medium of an “Old 
Timers’ Association.” The appreciation 
of tradition has unfathomed possibil- 
ities in the bettering of 
our industrial life and 
it will help in some of 
the problems of the 
present if more “Old 
Timers’ Associations” 
are brought into being. 
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MEETING of the New Mexico 
A Chapter of the American Mining 
Congress was held at the New Mexico 
School of Mines, Socorro, on May 19. At 
the open meeting in the afternoon Mr. P. 
H. Argall, manager of the Ozark Smelt- 
ing & Mining Company of Magdalena, 
New Mexico, presided. The visitors were 
welcomed by President E. H. Wells of 
the School of Mines, and the response was 
given by Mr. John M. Sully, general man- 
ger of the Chino Mines of the Nevada 
Consolidated Copper Company and gov- 
ernor of the New Mexico Chapter. 


Professor Phillip S. Donnell of the 
State University of New Mexico gave 
an excellent talk on the Middle Rio Grande 
Conservancy District. A comprehensive 
plan is being prepared looking towards 
the irrigation and drainage of approx- 
imately 140,000 acres of land in the Rio 
Grande Valley in Socorro, Valencia, Ber- 
nalillo and Sandoval Counties, New Mex- 
ico. A large part of this area is water- 
logged and practically valueless under 
present conditions. Considerable attention 
is being given to flood control whereby 
the flood menace to city property and 
railroad land, as well as to farming land, 
may be eliminated. 

The meeting was next addressed by 
President E. H. Wells who had for his 
subject “The Geology of Some of the Re- 
cently Developed Mineral Resources of 
New Mexico”. At the Pecos mines of the 
American Metal Company of New Mex- 
ico, located about twenty miles east of 
Santa Fe, the ore deposits occur in pre- 
Cambrian rocks consisting of schist, 
gneiss, granite and diorite. Two large tab- 
ular ore bodies have been developed by 
underground workings and diamond dril- 
ling. They trend northeast, are nearly 
vertical and are arranged in echelon. The 
cre is a high-temperature and interme- 
diate-temperature replacement of the pre- 
Cambrian rocks. The ore bodies do not ex- 
tend into the overlying Pennsylvania lime- 
stones, and apparently the mineralization 
is pre-Cambrian. The chief ore minerals 
are sphalerite, galena and chalcopyrite, 
Other minerals which replaced the pre- 
Cambrian rocks during mineralization 
are pyrite, quartz, tourmaline, actinolite 
and biotite. Zinc is the chief metal, but 
lead, copper, gold and silver are also 
present in commercial amounts. The ore 
is treated at a 600-ton concentrating mill 
to which the ore is transported over a 
twelve-mile aerial tramway. 


At the property of the Molybdenum 
Corporation of America in the Red River 
mining district near Questa, Taos County, 
important deposits of molybdenum ores 
occur. The country rock is Tertiary gran- 
odiorite, which was intruded into the pre- 
Cambrian complex as a large irregular 
stock. The ore and gangue minerals were 


deposited from hot ascending magmatic 
waters in fractures and as a replacement 
of the granodiorite. Molybdenite, MoS, 
is the chief ore mineral, but near the sur- 
face the molybdenum is present chiefly as 
molybdite, MoO;, and as a hydrousferric 
molybdate. In places molybdenite appears 
in the outcrops. Gangue minerals are 
quartz, fluorite, brown mica and pyrite. 
The veins are narrow, but the ore as 
mined carries 5 percent or more of 
molybdenum sulphide. The ore is concen- 
trated by flotation in a small mill on Red 
River. The concentrates carry from 72 
percent to 77 percent of molybdenum sul- 
phide, and the recovery percentage is 
about 85. Total production to date is 
1,900,000 pounds of molybdenum sul- 
phide. 

President Wells also described briefly 
the great Permian salt and potash depos- 
its of southeastern New Mexico. Infor- 
mation regarding these deposits has been 
vbtained entirely from samples taken 
from wells drilled for oil and from dia- 
mond drill cores. According to the De- 
partment of the Interior, potash beds in 
New Mexico have been discovered “thick 
enough, rich enough, and near enough the 
surface to be mined, if the extent of the 
beds and conditions affecting the market- 
ing of potash are sufficiently favorable.” 
The potash-bearing beds are interstrati- 
fied with salt, anhydrite and gypsum. 
Polyhalite is the most abundant potash 
mineral and the one with probably the 
greatest commercial interest. It is a hy- 
drous sulphate of potassium, magnesium 
and calcium. 

An instructive and interesting talk was 
given by Mr. John M. Sully on a rein- 
forced concentrate flume under construc- 
tion by the Chino Mines of the Nevada 
Consolidated Copper Company at Santa 
Rita, New Mexico. This flume will carry 
the waters of Santa Rita Creek around 
the ore pits and will make possible the 
mining of millions of tons of steam- 
shovel ore beneath the old creek bed. 

A resume of the law passed by the 1927 
legislature which created the New Mexico 
Bureau of Mines and Mineral Resources, 
was given by President Wells, who will 
also act as director of the bureau. The 
law provides that the bureau shall be a 
department of the New Mexico School of 
Mines and shall be under the direction of 
the Board of Regents of the school. The 
meeting closed with a discussion of the 
purposes and future of the Bureau of 
Mines and Mineral Resources. 

In the evening a banquet was given at 
the Val Verde Hotel by the New Mexico 
Chapter at which the board of regents, 
faculty, and seniors of the School of 
Mines were guests. It was followed by a 
smoker at the School of Mines staged by 
the students in honor of the visiting min- 
ing men. 
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Underground Loading Devices in Metal 
Mines 


A bulletin dealing with mechanical 
underground loading devices in metal 
mines, recently issued by the Missouri 
School of Mines and Metallurgy, in its 
cooperative work with the United States 
Bureau of Mines, has already gone into 
every State in the Union and to 28 for- 
eign countries, indicating the 
amount of interest in this subject. 


The tremendously increased demand 
for the base metals, iron, copper, lead, 
and zine, and the rapid exhaustion of 
rich, high-grade deposits of these metals 
that have been so important in the indus- 
trial progress of the United States, have 
led to constant widening of the definition 
of ore and to an ever-increasing scope 
of operations. It was to aid in this ex- 
pansion that this study of underground 
loading was undertaken. It is a well- 
known fact in mining circles that the 
handling of the ore is one of the strong 
limiting factors in production. Until 
very recently it was estimated by engi- 
neers that 90 percent of all the minerals 
produced from the ground in the process 
of production was handled at least once 
by hand methods, the hardest kind of 
manual labor. 

The studies, which were conducted by 
Charles E. Van Barneveld, of the Bureau 
of Mines, included the lead mines of 
southeast Missouri, the zinc mines of the 
Joplin district, mines in the copper and 
the iron districts, and other mining opera- 
tions in various parts of the country. 
The conclusions were that while mechani- 
cal loading is not feasible in all mines, 
it will, where applicable, produce a sub- 
stantial saving in operation costs over 
the old hand-loading methods and will 
also give other desirable results. 

Where accurate and detailed costs have 
been kept of successful operations, they 
show the effect of proper and timely 
mechanization. The tonnage-per-man 
curve shoots up and the cost curve drops 
sharply. The net result of this as affect- 
ing labor is not, as labor at first feared, 
a reduction in the number of men em- 
ployed, but rather a widening of the defi- 
nition of ore, the inclusion of material 
hitherto unprofitable, expansion of opera- 
tions, and the consequent hiring of more 
men at better pay. At a number of 
mines where mechanical loading has been 
successfully applied to local conditions, 
the really vital benefit has been not so 
much in speeding up the operation and 
the reduction of the unit cost, important 


great 


. as that is, but rather in the fact that 


mechanization makes the job more desir- 
able, attracts a better grade of labor, re- 
duces both the personnel and the labor 
turnover, and yields a tonnage which, 
under present labor conditions, could not 
be produced by hand shoveling. 
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N magnitude of production in 1926 

the iron and steel industry recorded 

a remarkable year, according to the 
United States Bureau of Mines, Depart- 
ment of Commerce. The production of 
steel in 1926 was the largest ever re- 
corded and the production of pig iron was 
only 2 percent less than the record year. 
The production of iron ore, however, did 
not keep pace with the outputs of steel 
and pig iron, it showing a decrease of 
about 10 percent from the year of largest 
output. 

IRON ORE 


The iron ore mined in 1926 amounted 
to 67,623,000 gross tons, an increase of 
9 percent as compared with 1925. The 
shipments of iron ore in 1926 amounted 
to 69,292,832 gross tons, valued at $174,- 
015,645, an increase of 8 percent in both 
quantity and total value as compared 
with 1925. The average value per ton 
of iron ore at the mines in 1926 was $2.51, 
which is virtually the same as the aver- 
age for 1925. The stocks of iron ore at 
the mines at the end of 1926 amounted 
to 9,495,880 gross tons, compared with 
10,795,630 tons at the end of 1925, a de- 
crease of 12 percent. 


IRON ORE MINED IN THE UNITED STATES, 
1925-1926, IN GROSS TONS (Exclusive of ore 
containing 5 percent or more of manganese.) 


Percentage 

of increase 

or decrease 
State 1925 1926 in 1926 
Alabama .... 7,093,250 6,847,789 — 3 
California ... 352 282 — 20 
Colorado ... 8,642 35,535 +311 
Georgia .... 78,835 51,642 — 34 
Michigan . . . 14,490,529 15,248,254 + 56 
Minnesota . . . 36,856,244 40,701,613 + 10 
Missouri... . 40,043 124,371 +211 
Montana.... 3,672 724 — 80 
New Jersey . . 202,942 209,117 + $3 
New Mexico. . 172,959 216,269 + 25 
New York . . 141,534 638,849 +351 
North Carolina 22,011 15,198 — $1 
—100 
Pennsylvania . 955,955 1,095,505 + 15 
Tennessee .. . 164,717 138,819 — 16 
ee 270,029 295,009 + 9 
Virginia .... 96,272 49,159 — 49 
Washington . . 83 1,702 +105 
Wisconsin .. . 817,149 1,322,776 + 62 
Wyoming... 489,622 630,887 + 29 
61,907,997 67, 628, 000 + 9 

Pic IRON 


The production of pig iron in 1926, 
exclusive of ferro-alloys, was 38,755,698 
gross tons, compared with 36,124,678 tons 
in 1925. In the production of pig iron in 
1926 there were used 65,922,601 gross 
tons of domestic iron ore and manganif- 
erous iron ore; 2,442,631 tons of foreign 
iron ore and manganiferous iron ore; and 
6,254,523 tons of cinder, scale, and scrap, 
a total of 74,619,755 tons. An average of 
1.925 gross tons of metalliferous ma- 
terials was consumed per ton of pig iron 
made in 1926, as compared with 1.924 
tons in 1925. 

The shipments of pig iron from blast 
furnaces in 1926, amounting to 38,181,053 
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THE IRON INDUSTRY IN 1926 


IRON ORE MINED IN THE UNITED oreriiioen = DISTRICTS AND VARIETIES, 1925-24, 
(Exclusive of « ore containing 5 percent or more e of manganese) 
ercen’ 
Brown Carbon- of 
District Hematite Ore Magnetite ate Total or decrease 
1925 
Adirondack, Northern New 
Jersey and Southeastern 
917,977 7464,124 1,143,259 4,703 2,530,063 
759,546,690 7884,600 1,472,004 ,703 41,907,997 
1926 
6,114,917 6,508,217 — 2 
Adirondack, Northern New 
Jersey ‘and Southeastern 
Other Gistricts tt1,177,675 7349,074 1,327,322 2,215 12,856,286 + 9 
$64,634,573 7810,924 $2,175,288 2,215 67,623,000 + 9 


* Includes only those mines in Wisconsin which are in the true Lake Superior district. 
+ Some hematite included with brown ore. 
t Some hematite from “other districts’’ included with magnetite from Adirondack district. 
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TRON ORE SHIPPED FROM MINES IN THE UNITED STATES, 1925-26, BY STATES 
(Eaclasive « ore fe containing 5 or more of manganese and of ore sold for paint) 


—_—1926- 


Percentage of in- 
crease or decrease 

State Gross tons — Value Gross tons Value Quantity Value 

6,891, $14,134,677 6,871,412 $13, 846, 656 — 03 — 2 

RRR re 79,488 281,683 51,642 149,198 — 35 —% 

RR rer 15,254,003 40,926,315 16,699,984 43,932,982 + 9 + 1 

ere $8,022,237 96,083,485 40,961,361 108,715,621 + 8 + $ 

3,672 10,244 724 1,810 — 80 — 

New Jersey .........- eee 164,523 678,021 212,152 925,403 + 29 + %& 

New Mexico 172,959 s 216,269 + 25 

Le Jee 413,517 1,988,735 659,741 3,015,586 + 60 + 8 

North Carolina ......... 22,011 49,511 14,798 31,645 — 33 — %& 

Pennsylvania ........... 917,255 2,149,800 1,088, 634 2,483,056 + 19 + 16 

164,073 369,144 138,307 312,109 — 16 

ere 268,529 361,251 296,943 411,611 + 11 +4 

76,302 174,454 49,703 162,446 — 35 

Washington 830 bd 1,702 bd +105 oes 

SES 933,214 2,260,388 1,238,885 3,178,156 + 33 +4 

Wyoming .... 489,622 a 30,387 os + 29 

68,924,763 160,796,886 69,292,832 174,015,645 + 8 + 8 


+ This figure includes value for states entered at “ “«e"" above. 


included under “Undistributed. 


PIG IRON ‘ SHIPPED F FROM BLAST FURNACES IN THE UNITED STATES, 1925- -26, BY STATES 


‘ = Percentage of in- 
crease or decrease 
State Gross tons Value Gross tons Value Quantity Value 
Alabama 2,910,370 $57,777,275 2,875,534 $58,119,260 — 12 + 06 
Illinois ..... 8,600,484 74,987,781 3,626,330 78,460,392 — 20 
Indiana ... 3,350,747 64,807,575 3,670,478 69,292,329 + 96 + 69 
Kentucky 158,985 148,053 — 3.8 

Maryland 693,523 791,687 + 14.1 
Michigan 831, 435 18,452,346 638,282 18,180,113 — 23.2 — 286 
Minnesota 276,240 292,658 + 69 
Missouri 8.758 —100.0 —100.0 
New York 2,151,036 40,485,443 2,389,665 44,970,196 + 11.1 + 112 
8,857,615 178,418,068 9,177,127 176,433,401 + 3.6 
Pennsylvania ............ 12,537,809 268,140,674 18,142,528 263,288,184 + 48 + 20 
eee 95,186 2,014,176 118,029 2,544,825 + 18.7 + 263 
97,884 2,237,749 105,019 2,322,451 + 17.3 + 
West Virginia .......... 499,047 9,416,095 364,302 — 27.0 
226,712 4,836,952 235,597 5,034,012 + 89 + 
Undistributed ........... $402,175 $82,842,199 $587,684 $41,038,305 
36,814,702 739,316,383 38,181,053 749,683,468 + 38.7 + 

* Included under “Undistributed.” + Includes figures for states entered as “‘*’’ above. 


gross tons, valued at $749,633,468, showed 
an increase of 3.7 percent in quantity and 
1.4 percent in total value. The general 


average value of pig iron of all grades 
at the furnaces in 1926 was $19.63, a de- 


crease of 45 cents from the value in 1925. 
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F eRRO-ALLOYS 
The shipments of ferro-alloys of all 
classes in 1926 amounted to 689,258 gross 
tons, valued at $61,368,407, an increase of 
12 percent in quantity and of 16 percent 


in total value. The production of ferro- 
alloys in 1926 was 674,389 gross tons, as 
compared with 575,455 tons in 1925, an 
increase of 17 percent. 

The production of ferromanganese in 
1926 was 318,052 gross tons, averaging 
79.25 percent of manganese, and contain- 
ing 252,066 tons of manganese (metal). 
In the production of ferromanganese in 
1926 there were used 619,898 gross tons 
of foreign manganese ore, 36,309 tons of 
domestic manganese ore, 488 tons of do- 
mestic manganiferous iron ore, 7,576 tons 
of iron ore, and 5,122 tons of cinder, 
scale, and scrap. The quantity of man- 
ganese ore used per ton of ferromanga- 
nese made in 1926 was 2.063 gross tons, 
in 1925 it was 2.133 tons, and in 1924 
it was 2.186 tons. Of the foreign man- 
ganese ore used in 1926, Russia supplied 
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282,954 gross tons; Brazil, 237,358 tons; 
Africa, 42,692 tons; India, 31,667 tons; 
and the remainder was from Cuba, Chile, 
and Porto Rico. The quantity of domes- 
tic manganese ore used in the manufac- 
ture of ferromanganese in 1926 repre- 
sented only 5.5 percent of the total man- 
ganese ore used. 

The production of ferromolybdenum 
and calcium-molybdenum compounds in 
1926 was 1,248 gross tons, containing 
1,010,849 pounds of molybdenum (metal). 
The ferro-molybdenum averaged 58.43 
percent and the calcium-molybdenum 
compounds 34.54 percent. 

The production of ferrotungsten in 
1926 was 1,808 gross tons, averaging 
77.09 percent of tungsten, and contain- 
ing 3,121,928 pounds of _ tungsten 
(metal). 

The production of ferrovanadium in 
1926 was 1,962 gross tons, averaging 
36.15 percent of vanadium, and contain- 
ing 1,588,591 pounds of vanadium 
(metal). 


FERRO-ALLOYS SHIPPED FROM FURNACES IN THE UNITED STATES, 1925-26 


= = = = 


1925 1926 


Gross Gross 
Variety of alloy tons Value tons Value 

cc ccc 1 0 6,006,48 § 330,070 $31,711,871 
Silico-manganese and silico-spiegeleisen............ 254,008 $26,006,489 2,183 354,364 
95,890 2,407,226 82,982 2,016,088 
Ferrosilicon (7 percent or more silicon)............. 221,387 11,405,060 233,428 12,119,465 
Ferromolybdenum and calcium-molybdenum compounds 210 236,957 1,096 1,051,881 
1,238 1,991,123 7 71 2,900,053 
41,651 6,157,660 35,951 6,492,782 

616,222 53,048,100 689,258 61,368,407 


* 1925: Ferrochromium, ferrophosphorus, 
conium-ferrosilicon ; 1926: 


conium-ferrosilicon. 


ferrotitanium, 
Ferrochromium, ferrophosphorus, 


ferrozirconium, and zir- 
ferrozirconium, and zir- 


ferrouranium, 
ferrotitanium, 


SULPHUR AND PYRITES IN 
1926 


goons production of sulphur in 1926 
amounted to 1,890,057 long tons, com- 
pared with 1,409,262 long tons in 1925, 
an increase of 34 percent, according to 
the Bureau of Mines. The salient fea- 
ture of the sulphur industry in 1926, 
however, was the record-breaking ship- 
ments, which totaled 2,072,687 tons, 
valued at approximately $37,300,000, 
compared with 1,858,003 tons, valued at 
approximately $29,000,000, in 1925, the 
previous record year. Production figures 
were second only to those of 1923 and, 
while still about 183,000 tons less than 
shipments, were closer than they had 
been since the closing down of the sul- 
phur mine, Louisiana, in 1924. Over 99.9 
percent of the production was made by 
two companies in Texas, while over 99.9 
percent of the shipments was made by 
these companies and the company in 
Louisiana which is still shipping from 
stocks. The record shipments of sulphur 
and the reduced rate of exportation in 
1926 indicate record-breaking domestic 
consumption in that year. Stocks at the 
mines were reduced to 2,060,000 long 
tons at the end of the year. 


The price for sulphur was considerably 
higher in 1926 than in 1925. Chemical 
and Metallurgical Engineering quoted a 
range of $17 to $19 a ton f. o. b. mines, 
the lower price holding for the first three 
months of the year and the higher price 
for the remainder. 


Exports of sulphur or brimstone from 
the United States totaled 576,966 tons in 
1926, valued at $10,918,580, of which 
159,416 tons were exported to Canada, 
108,477 tons to Germany, 91,735 tons to 
France, 66,507 tons to Australia, 27,340 
tons to the United Kingdom, and 26,618 
tons to New Zealand. Exports of refined, 
sublimed, and flowers of sulphur totaled 
12,002,105 pounds, valued at $236,146, 
exported mainly to Canada, Mexico, 
France, and Australia. In 1925 the ex- 
ports of sulphur or brimstone amounted 
to 629,401 tons and the exports of re- 
fined, sublimed, and flowers of sulphur 
amounted to 6,381,791 pounds. The ex- 
ports in 1926 were second only to the 
record exports of 1925. Imports of sul- 


phur and sulphur ore for consumption 
for nine months of the year amounted to 
48 long tons and imports of sulphur in 
other forms for nine months amounted to 
160 tons. 
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PYRITES 


The output of pyrites in 1926 was 
practically at the same rate as in 1925, 
decreasing from 170,081 long tons, valued 
at $650,448, in 1925 to 166,559 tons, 
valued at $616,668, in 1926, or a decrease 
of 2 percent in quantity. The quantity 
sold or consumed by the producing com- 
pany showed a larger decrease, from 
170,298 long tons in 1925 to 163,217 tons 
in 1926. California and Virginia pro- 
duced 95 percent of the total output, and 
New York and Ohio supplied the re- 
mainder. 

Imports of pyrites in 1926 showed an 
increase of 32 percent in quantity over 
1925, from 276,385 tons, valued at $773,- 
925, to 366,151 tons, valued at $856,981, 
and were the largest recorded since 1919. 
Of the total quantity imported, Spain 
furnished 365,103 tons and Canada the 
remainder. 


LEAD AND ZINC PIGMENTS 

Figures compiled from reports made 
by producers to the Bureau of Mines, 
show that combined sales of lead pig- 
ments in 1926 decreased 6 percent, as 
compared with 1925; sales of zinc oxide 
decreased 7 percent, and sales of zine 
salts decreased 4 percent, Sales of lith- 
ophone increased 10 percent, as com- 
pared with the former high record made 
in 1925; exports of lithopone, which 
amounted to 1,941 short tons, increased 
51 percent. Exports of zine oxide 
amounted to 14,661 tons—a gain of 35 
percent, as compared with 1925, and the 
largest quantity exported since 1919, 


NATURAL SODIUM COM- 

POUNDS AND BORATES 

IN 1926 

The production of sodium compounds, 
not including common salt, from natural 
salines and brines in this country in 
1926, as indicated by sales or shipments 
by producers, amounted to 93,480 short 
tons, valued at $2,326,750, according te 
the Bureau of Mines. These figures 
show an increase of 28 percent in quan- 
tity and 11 percent in value as compared 
with 1925. They cover the output of 
sodium carbonate, sodium bicarbonate, 

sodium sulphate, trona, and borax. 


NATIVE AND MANUFAC- 
TURED ASPHALTS IN 1926 
Sales of asphalt and asphaltic mate- 

rials manufactured from petroleum at 

refineries in the United States during 

1926 amounted to 3,458,470 short tons, 

which is an increase over 1925 of 9 per- 

cent, according to G. R. Hopkins, of the 

Bureau of Mines. Of the total sales in 

1926, 1,245,160 tons, or 36 percent, was 

reported as having been produced from 

domestic crude petroleum and 2,213,310 

tons, or 64 percent, from foreign crude 

petroleum. 
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MANGANESE PRODUCTION DECREASES IN 1926 


HE shipments of high-grade man- 

ganese ore, containing 35 percent 

or more of manganese, from the 
mines in the United States in 1926 were 
slightly less than half as large as sim- 
ilar shipments in 1925, according to the 
United States Bureau of Mines. The 
shipments in 1926 by 45 _ producers 
amounted to 46,258 long tons as com- 
pared with 98,324 long tons by 42 pro- 
ducers in 1925. This decrease was due 
to the falling off of the shipments from 
Montana. 

The domestic production of metallurgi- 
cal ore in 1926 was 26,530 tons; that of 
chemical ore, 19,728 tons. Montana was 
the largest shipper with 5,713 tons of 
metallurgical ore and 17,904 tons of 
chemical ore. The largest individual 
shipper of metallurgical ore was the 
Crescent Mine in the Olympic Mountain 
Region, Clallam County, Washington, 
from which the shipments for the year 
were 3,162 tons. The mine was operated 
by lessees and reverted to the owners in 
July, and thereafter to the close of the 
year no ore was shipped. 

There was no output of high-grade ore 
from Leadville, Colo., during the year. 
Some of the producers claim they can 
not operate commercially under present 
prices. The production of Colorado 
during the last four years has been: 
1923, 2,278 tons; 1924, 5,338 tons; 1925, 
743 tons; and in 1926 no product:on was 
reported, The price of manganese dur- 
ing the period mentioned has been rela- 
tively constant. 

There was a material decrease in the 
shipments of high-grade ore from 
Arkansas. In 1925, this state produced 
3,517 tons and in 1926, 2,450 tons. Dur- 
ing the year two properties were 
equipped for the production of low- 
grade ores, ranging from 20 to 30 per- 
eent manganese. For the first time 
Idaho shipped manganese ore. During 
the year 1926, 800 tons of metallurgical 
ore and 30 tons of chemical ore were 
shipped. 

The shipments of domestic ore contain- 
ing 10 to 35 percent manganese (ferru- 
ginous manganese ore) increased from 
267,252 tons, valued at $915,316, in 1925 
to 364,312 tons, valued at $1,179,429, in 
1926. This increase is due to the larger 
production in Michigan, Minnesota and 
New Mexico. The domestic shipments of 
ore containing from 5 to 10 percent man- 
ganese (manganiferous iron ores) were 
835,412 tons in 1926, valued at $1,934,- 
381, as compared with 1,153,268 tons in 
1925, valued at $2,799,403. This decrease 
may be largely attributed to the elim- 
ination of the Wisconsin production as 
the manganese content in the ores ship- 
ped fell below 5 percent in 1926. 
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MANGANESE AND MANGANIFEROUS ORE (EXCLUSIVE OF FLUXING ORE) SHIPPED FROM 
MINES IN THE UNITED STATES IN 1926, BY STATES, IN LONG TONS 


Ore containing 35 per- 
cent or more of man- 
State ganese 


No. of Ship- 
shippers ments Value 


Ore containing 10 to 35 Ore containing 5 to 10 
percent of manganese percent of manganese 


No.of  Ship- No. of Ship- 
shippers ments Value shippers ments Value 


METALLURGICAL: 
4 2,450 $64,010 
3 393 8,750 
sik or 5 3,251 29,890 
3 5,113 44,226 
New Mexico ..... 1 1,966 
North Carolina. . 1 55 S 
Tennessee 2 1,555 ad 
606800 
Virginia ..... 6 4 1,998 40,242 
Washington .. acess 1 3,162 
Undistributed .......... 192,775 
30 26,530 379,893 
CHEMICAL: 
1 30 
ber 13 17,904 } 848,770 


15 19,728 848,770 
* Included under ‘Undistributed.” 


5 
1 46 _ 
18,414 121,778 2 "6,547 
2 351 
1 ah 
2 107,202 
2 158,759 5 
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"76 «944,866. 143,081 
54 364,312 1,179,429 8 835,412 1,934,381 


(General imports) 


1925 1926 
Manganese content Manganese content 
long tons Value long tons Value 
out. 

West 0060000008 31,750 $322,360 48,295 
109,650 2,755,876 130,698 3,428,740 
3,434 64,608 3,942 100,478 
Juba 253,315 t 224,528 
SEFMANY 46 6,195 72 8,976 
Russia in Europe .....ccccccccsescccescees 114,537 4,101,070 122,345 5,046,176 

286,564¢ 8,258,654 347,378f 11,071,181 


* According to the Bureau of Foreign and Domestic Commerce. 
7 The imports from Cuba are recorded as 12,745 tons of ore in 1925; and as 14,112 tons in 1926. 
¢ Exclusive of the manganese content of Cuban ores. 


BRIQUETTE 
INDUSTRY 


According to J. S. Sisler, of the Penn- 
sylvania Geological Survey, the future 
of the briquette industry in that state is 
assured. Mr. Sisler has just completed 
a long study of the utilization of the 
fine sizes of anthracite coal, much of 
which for years has gone into the waste 
piles, and in the briquette industry sees a 
practical method for the utilization on a 
profitable basis. After pointing out in 
his report to the Geological Survey that 
two ways are open for the manufacture 
of briquettes—by mixing with binder and 
crushing, or by mixing with bituminous 
coal and carbonizing—Mr. Sisler sum- 
marizes his studies as follows: 

“When the fine sizes of anthracite are 


PENNSYLVANIA 


used at a profit or at least made to pay 
for themselves, it relieves the pressure 
of mining costs on domestic sizes which 
should result in a reduction in price of 
the larger sizes. In the anthracite 
region there are thousands of tons of 
fine anthracite now stored in culm banks 
or going to waste into the creeks which 
could be used for briquetting. 

“While the briquetting industry could 
not use a large percentage of the fines 
which are produced in anthracite mining, 
it is one method by which profits could 
be realized from material which the op- 
erators would like to see utilized.” 

The report added that four of the 
seven briquetting plants in America are 
located in Pennsylvania, Carbon, Dau- 
phin, Schuylkill and Northumberland 
counties, each having one. 


MANGANESE ORE IMPORTED INTO THE UNITED STATES, 1925-1926 * 
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“yy; 
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New Room Hoist Motor for Mines 

A new type RH, totally enclosed 
motor, rated at 5 h.p., 15 minutes, 55 
degrees C temperature rise, 1,150 r.p.m., 
compound wound, 115, 230 or 550 volts, 
has been developed by the Westinghouse 
Electric and Manufacturing Company 
particularly for use on portable type 
room hoists in mines. Many designs 
and operating features make it espe- 
cially applicable for this kind of service. 
Across-the-line starting is permitted 
with negligible disturbance at the com- 
mutator. 

The armature coils are so constructed 
and installed that a single coil can be 
replaced with a minimum disturbance of 
the other coils. Each coil is specially 
insulated and the completed armature is 
thoroughly impregnated and baked, giv- 
ing assurance of freedom from: insulat- 
ing troubles. The shunt and series coils 
for one pole are assembled as one unit 
and are dipped and baked in this f.rm. 
Special precautions are taken to insulate 
the coils from each other and from 
ground. 

The RH motor is rugged in construc- 
tion, having a rolled steel frame and 
drop forged steel feet which are welded 
to the frame. The bearings are heavy 
duty roller type and the motor will oper- 
ate in an inclined position. The enclos- 
ing covers are hinged to the bracket and 
can be raised for inspection of the 
brushes and commutator by _ simply 
loosening one screw. There are a total 
of four covers, giving good access to 
these parts. 


New Portable Test Meter 

A new portable meter to be used as a 
standard in meter testing has been in- 
troduced by the General Electric Co. The 
new meter, designated as Type IB-7, is 
made for 110-220 volts, 25 or 60 cycles, 
and 1/5/20 amperes. The effects of vari- 
ation in voltage, frequency and power- 
factor are minimized to negligible val- 
ues, and there is almost entire freedom 
from temperature errors. 

The case is of cast aluminum alloy, 
finished in black lacquer and is provided 
with a black leather carrying strap. The 
white enamel dial is easily read against 
the black bakelite top. A light, rigid, 
aluminum alloy frame supports the en- 
tire meter element, and is _ firmly 
attached to the molded bakelite top. The 
base of the frame is flat, so that when 
the metering unit is removed from the 
case it stands upright on the bench, 
facilitating inspection or adjustments. 


A Silent Coal Inspector 


Five hundred dollars a month may 
seem like a high figure to place as the 
earning power of a single separator mag- 
net, but that is the value placed on the 
equipment which a No. 5-SA E. C. & M. 
separator magnet is salvaging from the 
stream of coal flowing steadily beneath 
its face, according to a statement of the 
Electric Controller & Mfg. Co., Cleve- 
land, Ohio. 

They further say: “Five hundred dol- 
lars is the actual money value of the 
material which can be put back into serv- 
ice plus the scrap which is sold as scrap. 
Think of the additional earning power 
that can be credited to this separator 
magnet when you consider the accidents 
to coal crushers and pulverizers which are 
prevented by the removal of this iron 
and steel at the mine. 

“A belt conveyor carries this coal from 
the mine to the loading dock and every 
pound of that coal passes under the in- 
fluence of this magnet. Steel shot wire 
weighing only a few ounces is separated 
from the tons of coal with which it was 
tangled by the blast which it set off. Mine 
car hitchings, heavy steel chains which 
weigh many pounds, are lifted out even 
though they may have been buried under 
the full 12 inches of coal. Each week 


more than a keg of track spikes are ac- 
cumulated. Such things as miner’s gog- 
gles, a hand saw, pocketknives, miners’ 
axes, a 4-foot piece of 25-pound steel 


rail, car replacers, all have been salvaged 
by this silent inspector. 


“This 55-inch separator. magnet is 
mounted at an angle at the head pulley 
where the coal is loosened in its fall 
from the belt. It is suspended from a 
double truck trolley which rides on an 
I-beam so, by means of a hand winch, 
the magnet can be quickly pulled out of 
position to drop the tramp iron that has 
collected and then run back into place. 

“In the illustration showing this in- 
stallation there appears to be a spacer 
bar extending out from the left face of 
the magnet. The separator has picked up 
a miner’s axe and this is the handle 
showing. An interesting story told 
about this separator is that when a 
pocketknife is found the attendant saves 
it, knowing that because of the miner’s 
confidence in the magnet one of them will 
be after his knife.” 


Mine Locomc tive Headlights Will With- 
stand Severe Operating Jar 


The Westinghouse Electric and Manu- 
facturing Co. exhibited mine locomotive 
headlights at the American Mining Con- 
gress as one of the features of the ex- 
hibit. In an announcement they say: 

“These headlights are sturdy in de- 
sign to enable them to stand up under 
the most severe operating conditions. 
They are constructed with spring sus- 
pensions which will protect the lamp 
filaments from breakage caused by vi- 
brations and jars. 

“The Type L headlight has its lens 
holder fitted to the case with a threaded 
joint which, with rubber’ gaskets, 
tightly seals the headlight. A heavy 
east iron grid protects the lens from 
breakage. 

“The Type S headlight is of approved 
gas proof construction. The front 
cover is fitted to the case by machined 
threads with lead gaskets, each side of 
the glass front allowing an inch of 
actual creepage distance in all joints so 
that any gases ignited within the head- 
light will be cooled before reaching the 
outside. The cover has a threaded fit of 
fully an inch in addition to the machined 
flange. The lens is % inch thick to con- 
form with requirements.” 


Westinghouse Adds New Switches to 
Standard Lines 

New designs of switches have been 

added by the Westinghouse Electric and 

Manufacturing Co. to their standard 
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WK-60, WK-61, WK-62, and Midget 
lines. In addition to this a new range 
switch for flush or surface mounting has 
also been introduced that has many ad- 
vantages for range use. These were 
shown at the American Mining Congress 
May 16-20, at Cincinnati, Ohio. 

A complete set of styles including 
solid neutral switches of the three blade, 
two fuse type is the addition to the 
WK-60 group. The WK-62 group has 
been augmented by the addition of four- 
wire switches consisting of four blades 
and three fuses for use on three phase, 
grounded neutral systems and five wire 
switches with four blades, four fuses 
with solid neutral block for use on two 
phase interconnected grounded neutral 
systems. The new WK-61 switches con- 
sist of a 600 ampere size switch and an 
addition of a complete set of ratings in 
double throw switches, fusible at each 
end. N. E. C. fusible switches, solid 
neutral switches and special designs for 
small motor work have been added to 
the Midget and type 00 line of switches. 

The new range switch is particularly 
designed for both flush or surface mount- 
ing, and operated by a handle in the 
front. This switch is compact in struc- 
tion and neat in appearance. It is par- 
ticularly applicable to ranges not re- 
quiring over 40 ampere, 250 volts, or 40 
ampere, three wire 125 volts. The rat- 
ing on type WK-22 motor starter has 
also been increased from 5 H. P. at 220 
V. to 10 h.p. 

“Pliers-Type” Current Measuring Set 

A split-core current measuring set that 
is especially valuable in determining the 
load on feeders or distribution net works 
has been introduced by the General Elec- 
tric Co. The set is intended for use in 
determining the alternating current 
flowing in a conductor without opening 
the conductor to insert an ammeter or a 
current transformer to operate the 
ammeter. Each set consists of a trans- 
former with a hinged magnetic circuit, 
leads, and one or more ammeters. It 
can be used to advantage when it is not 
required that the accuracy be of the 
order that can be obtained only with 
self-contained ammeters or portable cur- 
rent transformers and ammeters. 

A distinctive feature of the set is the 
ease with which the transformer can be 
clamped about the conductor. It oper- 
ates like pliers—with one hand—thus in- 
suring safety for the lineman. In the 
case of overhead lines the transformer 
can be clamped from below, thus avoid- 
ing the necessity of reaching over high- 
voltage lines. Flexible multi-conductor 
leads 50 feet in length are supplied with 
each set. 

Two sizes of transformers are sup- 
plied, one having a window opening of 
1% inches and the other 2% inches in 
diameter. 


A New Paint Spray Unit 


The Alexander Milburn Co., 1416-1428 
West Baltimore Street, Baltimore, Md., 
has recently placed on the market a 
paint spray unit known as the Milburn 
Type El Siphon-feed Outfit. This unit 
is complete, ready to begin work. It 
consists of the Milburn Type E Gun with 
quart container, air conditioner, air 
regulator and 25 feet air hose with 
necessary connections and is built to 
withstand constant service. Its wide 
range of usefulness makes it a valuable 
asset to every paint department. 


The April issue of the Explosives 
Service Bulletin, published by the E. I. 
du Pont de Nemours & Co., carries an 
article by George S. Brown, technical 
representative, entitled “Drilling on the 
Solid and Some Other Inefficient and 
Dangerous Practices in Blasting Coal.” 


New Main Haulage Locomotive Is Most 
Powerful Ever Built 

A marked advancement in the devel- 
opment of electric mine locomotives for 
main haulage was represented by the 
new 20-ton Baldwin-Westinghouse loco- 
motive recently completed for the 
Bertha-Consumers Company. This loco- 
motive was demonstrated for the first 
time in the Westinghouse booth at the 
recent exhibition of the American Min- 
ing Congress in Cincinnati, prior to 
its shipment to Burgettstown, Pa., 
where it will be placed in service in 
3ertha Mine. 

It is the most powerful locomotive of 
its type ever built, having a total ca- 
pacity of 300 horsepower, supplied by 
two motors, which is unequaled in mine 
motor capacity for two-motored units. 

The mechanical features of this titanic 
Baldwin-Westinghouse locomotive in- 
clude barsteel side frames located out- 
side of the wheels, and held to the end 
frames by driven through-bolts’ in 
reamed holes, forged steel axles, steel- 
tired wheels, semi-elliptic leaf springs, 
Timken tapered roller journal bearings 
for driving wheels, automatic locking 
screw type brake, straight air brake, 
four sand boxes arranged for air oper- 
ation, an air whistle, and a_ special 
space provided for carrying a rerailer 
iron, 

The principal dimensions of the loco- 
motive are: 

Track gauge, 42 in. 

Wheel base, 80 in. 

Width over trolley socket, 67% in, 

Width overall and over bumpers, 72 in. 

Height overall, excluding trolley pole, 
45 in. 

Length, excluding bumping block, 17 
ft. 4 in. 

Wheel diameter, 36 in. 

The nominal rating of the locomotive 
is 10,000 lbs. drawball pull at a speed 
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of 8% miles an hour with the motors 
operating in parallel. 

On level track the locomotive will be 
capable of starting and hauling a 400- 
ton train. On a 1 percent grade the 
locomotive will be capable of starting 
and hauling a 275-ton train, 

This locomotive is replacing two 10-ton 
locomotives which have been used in the 
main haulage. By this substitution the 
company calculates that savings in 
power by avoiding peaks, release of other 
motive power and crews to other service 
and in other ways will pay for the in- 
vestment in about two years. 


Small Alternating Current Contactors 


General Electric announces a small 
alternating-current contactor for general 
application, self-contained on a molded 
base measuring 6% in. by 4% in., and 
providing two main poles rated at 15 
amperes and a normally open interlock. 
This device takes from 3 to 6 watts and 
will, therefore, operate from a 50-watt, 
bell-ringing transformer. 


Harnischfeger Puts Out New Type of 
Backfiller 


The Harnischfeger Corporation, Mil- 
waukee, Wis., world’s largest builders of 
gasoline driven excavators, announces a 
new, improved type of backfiller. The 
construction of this new model is con- 
sistent with that of their new line of all 
steel excavators, being also built on a 
foundation of unit cast steel construc- 
tion. All shafting is in the same plane, 
thus making it a simple matter to renew 
any shaft or gear thereof. 

The lever arrangement has been sim- 
plified to four levers instead of seven as 
has been the usual custom heretofore. 
The boom hoist and swinging is power- 
controlled through a worm and worm 
gear. The boom can be swung through 
180 degrees. 


Link-Belt Co. have announced the new 
C.ldwell Speed Reducer (manufactured 
by their subsidiary, the H. W. Caldwell 
& Son Co., Chicago), which is illustrated 
and described in book No. 630 just off 
the press. 

The Caldwell! Speed Reducer is a self- 
contained unit which combines two sep- 
arate drives: a Link-Belt silent chain 
drive from the high speed shaft, and a 
cut spur gear drive to the low speed 
shaft, made in sizes to furnish ratios 
from 7:1 to 40:1 in Type “A,” or to 30:1 
in Type “B.” Type “A” is designed for 
general industrial uses, while type “B” 
is for screw conveyor service. 

With the Caldwell Speed Reducer it is 
not necessary to use a flexible coupling 
on the motor shaft; the silent chain drive 
provides the necessary flexibility be- 
tween the motor and the speed reducer 
shaft. 
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Copies of book 630 may be secured 
from Link-Belt Co., Chicago, IIl. 


New Dynamite Plant at Birmingham 

The new dynamite plant of E. I. du 
Pont de Nemours & Co., at Mineral 
Springs, a short distance from Birming- 
ham, Ala., just completed, began actual 
manufacture of dynamite May 16. This 
is the largest dynamite plant in the 
South and has an annual capacity of 
15,000,000 pounds. It is contained 
within an area of 1,280 acres and com- 
prises some 50 separate buildings of the 
most modern type for this kind of manu- 
facture and equipped with the latest 
machinery. 

In the best constructed dynamite 
plants, such as this, a large area is 
taken up for safety purposes. The 
buildings in the danger area are widely 
separated. In the manufacture of dyna- 
mite, the minimum number of men is em- 
ployed. 

A complete line of dynamite and gela- 
tin dynamites will be manufactured at 
the plant. These will include explosives 
for every kind of operation in the South, 
from submarine blasting to coal and 
metal mining, quarrying, lumbering, and 
agricultural uses, including ditch blast- 
ing. 

From an industrial point of view, the 
completion of the plant is regarded as 
important since the progress in the 
South in industries using explosives has 
been very large during the past five 
years. In that space of time, the con- 
sumption of dynamite in the southeast- 
ern states has increased 100 percent. 
The consumption of commercial ex- 
plosives is regarded as a barometer of 
trade since, when large quantities of 
these are being used, it means that mines 
and quarries, railroad building and other 
construction work are moving ahead fast. 

Distributing facilities are also pro- 
vided at the plant for blasting supplies 
and for distributing black powder from 
the company’s plant at Connable, Ala. 


Bethlehem’s New Grey Mill at Lacka- 
wanna 

The first electrically driven grey mill 
in this country, and one of the largest 
mills of its kind in the world, was placed 
in operation at the Lackawanna plant 
of the Bethlehem Steel Company early 
in April. From the standpoint of total 
horsepower involved, it is one of the 
most highly powered mills in this 
country. 


Allis-Chalmers Buys Transformer 
Company 
Allis-Chalmers Mfg. Co. has bought 
Pittsburgh Transformer Co. This will 


add a complete line of transformers of 
all voltages, sizes and types to the elec- 
trical line of the company. R. V. Bingay, 


president of the transformer company, 
will be on the directorate of Allis- 
Chalmers. 


Broderick & Bascom Rope Co. announce 
removal of their office to 68-70-72 Wash- 
ington Street, New York City, telephone 
Bowling Green 2742-2743, and invite in- 
spection of their office and warehouse. 


H. G. Peake announces the dissolution 
of the copartnership known as the Union 
Construction Company, and removal to 
the Alexander Building, at 155 Montgom- 
ery Street, San Francisco, Calif. The 
firm name is H. G. Peake Engineering 
Company. This firm will be engaged in 
the design and building of dredges for 
all purposes, and other engineering 
work. 


Westinghouse Reactors 


Paralleling reactors type RR for 115 
volts to 575 volts, and type SR for 2,300 
to 6,900 volts single phase are described 
in Westinghouse Leaflets 20317 and 
20316 respectively. Both of these leaflets 
describe the design, operation and con- 
struction of these reactors, and contain 
tables of adjustment for different re- 
actances. Wiring diagrams and half- 
tone cuts complete these leaflets which 
may be obtained at any of the district 
offices of the Westinghouse Co. or from 
the department of publicity at East 
Pittsburgh. 

Link-Belt Company Issue “Link-Belt 

Typical Elevators” Book 

The Link-Belt Company, of Philadel- 
phia, Chicago and Indianapolis, have 
just issued a new publication entitled 
“Link-Belt Typical Elevators.” The 
book consists of 44 pages of illustrations, 
examples, ratings, capacities and tables 
showing how to select typical elevators. 

For convenience in selecting elevators 
they are divided into classes, governed 
by the nature of the material to be 
handled. 

Class C elevators are used for han- 
dling coal and other non-abrasive mate- 
rials weighing approximately 50 pounds 
per cubic foot. The chains used are of 
the Ewart Detachable, or the “C” class. 
Where the service is light or intermit- 
tent, Ewart Detachable Link-Belt should 
prove satisfactory, but where the serv- 
ice is more continuous and severe the 
“C” class chains are preferable. 

Class A elevators are used for han- 
dling ashes and other abrasive materials 
weighing about 40 pounds per cubic foot. 
They are usually furnished with steel 
casings, as this prevents abrasive dust 
from circulating. The chains used are 
of the “C” or “800” class, the former 
for light or intermittent service, and the 
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latter where the service is more con- 
tinuous and severe. The “800” elass is 
particularly applicable and preferable 
for hard service, and where the material 
is very abrasive. 


Class S elevators are used for han- 
dling either abrasive or non-abrasive 
materials weighing about 100 pounds per 
cubic foot. They are recommended for 
heavy materials and hard service. 

There are two general types of Typi- 
cal Elevators in common use, known as 
the Centrifugal Discharge and Con- 
tinuous Bucket types. The information 
given in this book will be helpful in con- 
nection with the selection of the proper 
elevator. 

Copies can be had by addressing the 
Link-Belt Company, 910 S. Michigan 
Avenue, Chicago. 


New Catalog on Elevating and Convey- 
ing Equipment 

Ways and means to solve the age-old 
problems of elevating and conveying are 
graphically depicted in a new book pub- 
lished by the Link-Belt Co. The title of 
this 96-page book, No. 575, is “Handling 
Things From Where They are to Where 
You Want Them,” and it covers many 
types of handling equipment applied to 
a wide field of industrial conditions 
today. Copies may be obtained by re- 
questing Link-Belt Co., Chicago, for 
Book No. 575. 


The International Nickel Co., 67 Wall 
Street, New York, have recently issued 
a new bulletin, No. 10, on “Chrome 
Nickel Steel in Special Track Work.” 

A scientific and practical discussion 
of the characteristics of this new steel, 
which in service has demonstrated its 
practicability and economy for use in 
equipment subject to unavoidable abuse 
and hard wear. Results of more than 
six years use by Milwaukee Electric 
Railway and Light Co. are given. 

Previous bulletins of this series, to- 
gether with serviceable loose leaf type 
binders to facilitate filing them will be 
gladly furnished on request. 


The Braun Corporation, manufac- 
turers and importers of scientific labora- 
tory supplies, Los Angeles, Calif., have 
issued a new illustrated catalog, No. 27, 
which they claim is a modern encyclo- 
pedia of laboratory equipment for 
chemical, industrial, metallurgical, re- 
search or educational lines. Items are 
arranged alphabetically throughout the 
book, excepting those belonging to spe- 
cial groups. It is printed on thin opaque 
paper, light in weight and easy to 
handle. Catalog No. 27 supersedes all 
former issues. Copies may be obtained 
from the companies’ Los Angeles office. 
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Link-Belt Kangaroo Konveyor 
The Link-Belt Co., Chicago, have pub- 
lished a booklet, No. 921, which describes 
and illustrates in detail their recently 


introduced “Kangaroo Konveyor,” an 
underground coal shaking conveyor which 
they are now building after extensive 
research and experimentation with vari- 
ous types of conveyors under numerous 
conditions. The Kangaroo Konveyor 
gets its name from the peculiar motion 
imparted to the coal in the trough. In 
operation the coal takes a quick forward 
move, and when the normal number of 
impulses are imparted to the conveyor 
by the driving gear, the coal continues 
to flow as though it had become liquid. 
The trough sections are made in 9, 10 
and 12-ft. lengths, and are assembled in 
sufficient number to make up whatever 
length of conveyor is required. Where 
joined together the pans are supported 
by a loose roller, guided by a roller race. 
A second roller race, called the chair, 
supports the roller and pan. 

Copies of this book may be obtained 
upon request to the Link-Belt Co., 910 
S. Michigan Avenue, Chicago, IIl. 


Westinghouse Leaflet on Switchboards 
for Automatic Mining Substations 
Leaflet 20322 has just been released 

by the Westinghouse Electric and Man- 

ufacturing Company, describing simpli- 
fied switchboards for automatic mining 
substations. This leaflet goes into con- 
siderable detail as to the distinctive fea- 
tures of these switchboards, including 
* protective relays, sequence of operation, 
protective features and other application 
and operation factors. A schematic dia- 
gram for simplified automatic mining 
switchboards and half-tone illustrations 
of these boards complete this leaflet. It 
may be obtained at any of the district 
offices of the Westinghouse Company or 
from the Advertising Department, East 
Pittsburgh, Pa. 


Automatic Pulverizer Bulletin 


Raymond Brothers Impact Pulverizer 
Co., Chicago, IIl., has issued a bulletin on 
their Raymond Automatic Pulverizers, 
which is fully illustrated and which con- 
tains special information on modern 
grinding and pulverizing with air separa- 
tion. 


The Fawcus Machine Company, Pitts- 
burgh, Pa., have just issued a new cata- 
logue, (Bulletin E), covering a new line 
of Fawcus Worm Gear Speed Reducers, 
epuipped with Timken Roller Bearing. 

This catalogue is replete with typical 
installations and engineering data, inter- 
esting and valuable. Copies may be ob- 
tained from the company’s offices at 2818 
Smallwood Street, Pittsburgh. 


Shafts and Shaft Sinking 


The E. J. Longyear Company, Minne- 
apolis, Minn., have recently issued a 
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booklet entitled “Shafts and Shaft Sink- 
ing.” While it includes only a few of the 
shaft sinking, tunneling and mine devel- 
opment contracts that the company has 
carried out, it gives some idea of the wide 
geographical distribution of their work 
and the variety of conditions encountered. 
Copies of this booklet (Bulletin No. 27) 
are available at the company’s Minne- 
apolis office, Security Building. 

The Jeffrey Manufacturing Co., Col- 
umbus, Ohio, have published a new cat- 
alogue, No. 435, featuring Jeffrey Stand- 
ard Apron Conveyors. 

The wide range of application of Jeff- 
rey Wood and Steel Apron Conveyors in 
handling both bulk and package materials 
have given them a place in practically 
every industry, as shown by illustrations 
in this book. 

Typical layouts giving general dimen- 
sions accompanying the tables of specific- 
ations. The data shown permits of Jeff- 
rey products being easily selected by the 
layman, as well as the engineer, which 
often means a great saving of time and 
expense. 


The Barber-Greene, Aurora, IIl., have 
issued a booklet on modern outside coal 
handling epuipment, entitled “The Adven- 
tures of the Three Yardsmen,” illustra- 
ting and describing ways to cut the costs 
of unloading, storing and loading coal for 
delivery. Copies may be obtained from 
the company, 444 W. Park Ave., Aurora, 
Ill. 


Thorne, Neale & Co, announce that 
owing to illness Mr. Arthur S. Learoyd 
has felt impelled to resign his position 
as manager of the New York branch of 
this company, and his resignation has 
been accepted with regret. 

Mr. John K. Barber has been ap- 
pointed acting manager of that office. 


William B. Senseman has been ap- 
pointed Pacific Coast district manager 
for Combustion Engineering Corpora- 
tion, Raymond Bros. Impact Pulverizer 
Co., Ladd Water Tube Boiler Co. and 
Heine Boiler Co., all subsidiaries of In- 
ternational Combustion Engineering Cor- 
poration. 

Mr. Senseman has been associated 
with Raymond Bros. Impact Pulverizer 
Co. for the past 15 years and since 1917 
has represented that organization on the 
Pacific Coast. The new consolidated 
offices are located in the Subway Termi- 
nal Building, 417 South Hill St., Los 
Angeles, Calif. 


Mr. C. A. Gunther, a graduate of the 
University of Wisconsin Engineering 
Class of 1924, is now in charge of the 
Buffalo territory, for the Chain Belt Co., 
Milwaukee, Wis. He is located at the 
branch office, 753 Ellicott Square, 
Buffalo, New York, and will handle from 


July, 1927 


there the sale of Rex chains, elevators 
and conveyors and Stearns equipment, 
The Stearns Conveyor line was acquired 
when that company at Cleveland was re. 
cently purchased by Chain Belt. 


The Electric Controller & Mfg. Co,, 
of Cleveland, Ohio, announces the ap- 
pointment of the firm of Mr. J. B. Me. 
Carthy and Mr. W. P. Robinson as 
representatives in Canada. Their offices 
are at 307 Reford Bldg., Toronto, 
Canada, and 808 Drummond Bldg., Mon- 
treal, Quebec, Canada. 

The Electric Controller & Mfg. Co, 
also announces the appointment of the 
Petroleum Electric Co., 217 East Archer 
Street, Tulsa, Okla., as their represen- 
tative in Oklahoma and the Pan Handle 
District of Texas. 


Mr. E. L. Parsons, formerly district 
manager for the Ramsey Chain Co., of 
Boston, has recently joined the sales 
force of the Foote Bros. Gear & Machine 
Co., and has been appointed district 
representative for that company for the 
State of Wisconsin and northern IIli- 
nois, with headquarters at 49 E. Wells 
Street, Milwaukee. 


W. C. Davis, president of Foote Bros, 
Gear & Machine Co., and Frank P. 
Callaghan, vice president and chief engi- 
neer, recently made a tour of the eastern 
sales offices of the company for the pur- 
pose of conferring with regard to the 
territorial questions and sales policies 
for the future. On their return trip 
they attended the meeting of the Ameri- 
can Gear Manufacturers’ Association, at 
Lansing, Mich. 


New 
ments 

Trico Fuse Mfg. Co., Milwaukee, Wis., 
manufacturers of Trico renewable fuses, 
announce the appointment of Mr. B. M. 
Slicting as sales promotion manager, who 
will be in charge of the sales promotion 
work at the company’s main office in 
Milwaukee. Mr. J. E. Eldredge, of 
South Windsor, Conn., was appointed as 
sales representative for the State of 
Connecticut and western part of Massa- 
chusetts. Mr. Arthur E. Bacon, of 1429 
Eighteenth St., Denver, Colo., was ap- 
pointed as sales representative for the 
States of Colorado, New Mexico, Utah 
and Wyoming. 


Trico Announces Sales Appoint- 


Change In Personnel 

Mr. Frank J. Donnelly has joined the 
New York office of Botfield Refractories 
Co., Philadelphia, Pa., and will cover the 
New Jersey territory under the direc- 
tion of Mr. Chas. C. Phillips, New York 
district manager. Mr. Donnelly will co- 
operate with users of their product, Ada- 
mant Fire Brick Cement, and with every 
refractories user interested in prolong- 
ing brickwork life and in reducing repair 
costs. 
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Fitness for the job—and this means 
dependability and long life capacity 
—the same fitness that goes into 
“Car Foundry” Wheels for the big 
trunk-line railroads — goes into 
“Car Foundry” Mine Car Wheels. 


The vast experience of making 
millions of “Car Foundry” railroad 
car wheels is back of the men who 
have made the millions of Mine 
Car Wheels turned out in the same 


ELECTRIC RIVET HEATERS 
BARS, IRON and STEEL 
CAR IRONS 


Mine car wheel fitness ~ 


O the same brand that 
into railroad car whee 


great “Car Foundry” plants. Both 
types of wheels are made on the 
same principle. Exactly the right 
mixture goes into both. Equally 
careful workmanship is assured in 
the finish. The treads are hard 
and the structure strong. 


Let us tell you about “Car Foun- 
dry” Mine Car Wheels—what goes 
into their mixture and how the 
right chill is obtained. We'll be 
glad to give you full details. 


New York St. Louis Chicago 
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3 “CarFoundry” Plants 


These “Car Foundry” 
Plants, each in the heart 
of a great mining region, 
enable us to render a na- 
tional service with “local- 
ized” advantages: Berwick, 
Pa., Huntington, W. Va., 
Terre Haute, Ind. 


American Car and Foundry Company 


Pittsburgh 


Berwick, Pa. Bloomsburg, Pa. Huntington, W, Va. Terre Haute, Ina. 


AR FOUNDRY 


BOLTS, NUTS, RIVETS 
IRON BODY GATE VALVES 
CAR TRUCKS 


CHILLED TREAD WHEELS 


PINS AND LINKS 
FLANGED PIPE 
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BUYER’S DIRECTORY 


ACETYLENE, Dissolved 
(Or in Cylinders) 
Prest-O-Lite Co., Inc., 
30 E. 42d St.. N. Y. C. 


ACETYLENE GAS 

Prest-O-Lite Co., 30 East 42d St., 
New York City. 

ACETYLENE GENERAT- 


ING APPARATUS 
Oxweld Acetylene Co., 30 E. 42d 
St., New Yerk City. 


ACID, SULPHURIC 
Smelting & Kefining 

Works, Irvingten, N. J. 
AERIAL TRAMWAYS 
American Steel & Wire Co., Chi- 

cago and New York. 

A. Leschen & Sons Rope Co., 

St. Leuis, Me. 
AFTERCOOLERS (Air) 
Ingersoll-Rand Co., New York City. 
AIR COMPRESSORS 
Allis-Chalmers Mfg. Co., 

kee, Wis. 

Sullivan 
Ave., oe, 


AIR HOSE. ‘COUPLINGS 
Knox Mfg. Co., 811-821 Cherry St., 
Philadelphia, Pa. 
AIR LIFT PUMPING 


Sullivan Machinery Co., 
Ill 


ANNUNCIATOR WIRES & 
CABLES 

Jehn A. Ce., 
Trenten, New 

ANNUNCIATOR WIRES & 
CABLES, INSULATED 

American Steel & Wire Co., Chicago, 
Ill, and New York. 


ARMATURE COILS & 
LEADS 


John A. Roebling’s Sons Ce., 
Trenton, New Jersey. 

AUTOMATIC CAR CAGES 

Cennellsville Mfg. & Mine Supply 
Ce., Connellsville, Pa. 

Roberts & Schaefer Co., Chicage, Il. 


AUTOMATIC CAR 


DUMPERS 
Roberts & Schaefer Co., Chicage, Ill. 


AUTOMATIC (Mine Doors, 
Truck and Electric 


Milwau- 


122 


11 Broadway, 


Chicago, 


Switches) 
— Mine Door Co., Canton, 
re. 
AUTOMATIC SWITCH 


THROWERS 
American Mine Door Co., Canton, 


Ohie. 

AUTOMOBILE CABLES 

Jehn A. Ce., 
Trenton, New 

BALLAST UNLOADER 
ROPES 

John A. Roebling’s Sons Co., 
Trepton. New Jersey. 

BARS, STEEL 

Carnegie Steel Co., Pittsburgh, Pa. 

BATTERIES, DRY (for Bells, 
Buzzers, Signals, Blasting) 

National Carbon Co., Inc., 30 East 
42nd St., New York City. 

BATTERIES (Storage, Gas 
Welding, Cutting, Dis- 
solved Acetylene) 

Prest-O-Lite Co., 36 East 42d St., 
New York City. 

BELL CORD 

John A. Roebling’s Sons Co., 
Trenton, New Jersey. 

BELTING (Conveyor, Eleva- 
tor, Transmission) 

The Jeffrey Mfg. Company, 958-99 
Nerth St., Colambus, Ohie. 

Link-Belt Co.. 300 W. Pershing Rd., 


BELTING, SILENT CHAIN 

Link-Belt Co., 306@ W. Pershing Rd., 
Chicago, Il. 

Morse Chain Ce., Ithaca, N. Y. 


BINS (Coke and Coal) 

The Jeffrey Mfg. Company, 958-99 
Nerth 4th St., Celumbus, Ohio. 
Link-Belt Co., 300 W. Pershing Rd., 

Chicago, Ill. 
BITS Carbon (Diamonds) for 
Core Drill 


R. S. Patrick, Sellwood Building, 
Duluth, Minn. 


BITS, Diamond Drilling 
R. 8. Patrick, Sellwoed Building, 
Duluth, Minn. 


BIT SHARPENERS 

Sullivan Machinery Ce., 122 S. 
Mich. Ave., Chicage, Ill. 

Ingersoll-Rand Co., 11 Broadway, 
New York City. 

BLACK DIAMONDS 

R. S. Patrick, Sellwood Building, 
Duluth, Minn. 

BLASTING POWDER 

Atlas Powder Co., Wilmington, Del. 

E. I. Du Pont de Nemours & Co., 

Inc., Wilmingten, Del. 

Hercules Powder Co., 934 King St., 
Wilmington, Del. 

BLASTING SUPPLIES 

Powder Ce., Wilmington, Del. 
I. du Pont de Nemours & Ce., 
Wilmingten, Del. 

Hercules Powder Co., 934 King St., 
Wilmington, Del. 

BLASTING UNITS (Dry 
Battery) 

National Carbon Co., Inc., 3@ East 
42nd St., New York City. 

BLOWERS, CENTRIFUGAL 

Ingersoll-Rand Ce., 11 Broadway, 
New Yerk City. 

The Jeffrey Mfg. Company, 958-99 
Nerth 4th St., Columbus, Ohio. 

Robinson Ventilating Ce., 
Zelienople, Pa. 

BLOWERS (Tubing) 

Robinson Ventilating Co., 
Zelienople, Pa. 

BLOWERS (Turbine) 

Robinson Ventilating Ce., 
Zelienople, Pa. 

BLOWPIPES, Brazing, Car- 
bon Burning, Cutting, Lead 
Burning, Welding, Welding 
and Cutting 


Oxweld Acetylene Co., 30 E. 42d 
St., New York City 

BLUE "STEEL 
WIRE ROP 


John A. Sens Ce., 
Trenton, New Jersey. 

BOND TERMINALS 

Amer. Mine Doer Co., Canton, Ohie. 

BORTZ 

R. S. 
Dulath, Minn. 

BREAKER MACHINERY 

American Rheolaveur Corporation, 
Wilkes-Barre, Pa. 

Vulcan Iron Works, 


Sellwood Building, 


Wilkes-Barre, 


Pa. 

BREAKERS (Construction 
and Machinery) 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Colambus, Ohio. 

BREAST MACHINES 


Goodman Mfg. St. and 
48th Place, Chi » Ill. 

BRIQUETTING. *MACHIN- 
ERY 


Vulcan Iren Works, Wilkes-Barre, 


Pa. 

BRUSHES (Carbon, Graphite 
and Metal Graphite for 
Electric Motors, Generators 
and Converters) 

National Carbon Co., Ine., Cleve- 


land, Ohio and San Franeisco, 
Calif. 


BUCKETS (Elevator) 

Hendrick Mfg. Co., Carbondale, Pa. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 


CABLE GREASE 


Keystone Lubricating Co., Phila- 
delphia, Pa. 

CABLES 

American Steel & Wire Co., Chicago 


and New York. 
A. & Sons Rope Ce., 
t. Leuis, Mo. 


CABLES (Connectors and 
Guides) 

Mine Door Co., 

& Sons Rope Ce., A., St. 
Leuis, Me. 

CABLES, INSULATED 

John A. Roebling’s Sens Ce., 
Trenton, New Jersey. 

CABLES, SUSPENSION 
BRIDGE 

John A. Roebling’s Sons Ce., 
Trenton, New Jersey. 

CABLEWAYS 

American Steel & Wire Co., Chicago, 
Ill., and New York. 

S. Flory Mfg. Ce., Bangor, Pa. 
The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
CAGE DUMPERS, ROTARY 
Reberts & Schaefer Co., Chicage, Ill. 


Canton, 


‘CAGE (Safety Appliances) 


Cennellsville Mfg. & Mine Supply 
Connellsville, Pa. 
CAGE STOPS & LOCKS 
— Device Ce., Bowers- 
Roberts & Schaefer Co., Chicage, Ill. 
CAGERS, AUTOMATIC 
Mining Safety Device Co., Bowers- 
ten, Ohie. 


CAGERS, AUTOMATIC & 
MANUAL 
Roberts & Schaefer Ce., 


CAGES 
Allis-Chalmers 


Chicage, Ill. 


Mfg. Ce., Milwau- 
kee, Wis 


is 

Connellsville Mfg. & Mine Supply 
Co., Connellsville, Pa. 

Vulcan Iron Works, Wilkes-Barre, 


a. 

CAGES (Self-dumping) 

Roberts & Schaefer Co., Chicage, Ill. 

CALCINERS 

=— Iron Works, Wilkes-Barre, 
a. 


CALCIUM CARBIDE 

Union Carbide Sales Co., 30 East 
42nd St., New York City. 

CARBON AND BORTZ 

R. 8S. Patrick, Sellwood Building, 
Duluth, Minn. 

CARBON FOR DIAMOND 
DRILLING 

R. S. Patrick, Sellweod Building, 
Duluth, Minn. 


CARBON BURNING APPA- 
RATUS 


Oxweld Acetylene Ce., 
St., New Yerk City. 

CARBON ELECTRODES 
(for Electric Furnaces and 
Electrolytic Work) 

National Carbon Co., Inc., Elec- 
trode Sales Division, 30 East 
42nd St., New York City. 

CARBONS (for Are Lamps, 
Blue Printing, Photo- 
graphic) 

National Carbon Co., Inc., Cleve- 


land, Ohio and San Francisco, 
Calif. 


CARBON RODS AND 


PASTE FOR WELDING 
Oxweld Acetylene Co., 30 E. 42d 
St.. New York City. 


30 E. 42d 


National Carbon Co., Inc., Cleve- 
land, Ohio and San Francisco, 


Calif. 

CARBON SPECIALTIES 
(Cireuit E Breaker Contacts, 
Packing Rings, Filter 
Plates, Tubes, etc.) 

National Carbon Co., Ine., Cleve 
land, Ohio and San Francisce, 
Calif. 


CAR DUMPERS, GRAVITY 
& POWER 


Roberts & Schaefer Co., Chicage, Ill. 

CAR DUMPERS (Rotary) 

Link-Belt Co., 300 W. Pershing Read, 
Chicago, Ill. 

Roberts & Schaefer Co., Chicago, Il. 

CAR FEEDERS 

Roberts & Schaefer Co., Chicage, Ill. 

CAR HAULS 

Goodman Mfg. Co., Halstead St. and 
48th Place, Chicago, Ill. 

The Jeffrey Mfg. Company, 958-99 

erth 4th St., Columbus, Ohio. 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, ll. 

Roberts & Schaefer Co., Chicage, Ill. 

CAR PULLERS 
Flory Mfg. Co., Bangor, Pa. 

CAR RETARDERS 

Roberts & Schaefer Co., Chicage, Ill 

CAR STOPS, AUTOMATIC 
& MANUAL 

Roberts & Schaefer Co., Chicage, Ill. 

CAR WIRE & CABLES 

American Steel & Wire Co., Chicage, 
Ill., and New York. 

John A. Roebling’s Sons Ce., 
Trenton, New Jersey. 

CASTINGS 

Goodman Mfg. Co., Halsted St. and 
48th Place, Chicago, Ill. 

. Company, 958-99 

Columbus, Ohie. 

Link-Belt Ce., 300 W. Pershing Rd., 
Chicago, li. 

CASTINGS, GRAY IRON 

Link-Belt Co., 300 W. Pershing Read, 
Chicago, lil. 

Vulean Iren Works, 


Wilkes-Barre, 
Pa. 


CASTINGS, OPEN HEARTH 
STEEL 


Vulcan Iron Works, 
Pa. 


CHAINS 

Goodman Mfg. Co., Halsted St. and 
48th Place, Chicago, Ill. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Celumbus, Ohio. 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, ii. 

Morse Chain Co., Ithaca, N. Y. 


CHAINS, 
ENGIN 

Link-Belt 300 W. Pershing Rd., 
Chicage, Ti. 

Morse Chain Co., Ithaca, N. Y. 


CHAINS, COAL CUTTING 

Goodman Mfg. Co., Halsted St. and 
48th Chicago, Ill. 

The Jeffrey Mfg. Company, 958-99 
Nerth 4th St., Columbus, Ohie. 

CHAINS, DRIVE 

Goodman Mfg. Co., Halsted St. and 
48th Place, Chicago, In. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohie. 

Link-Belt Co., 300 W. Pershing Rd., 


Chicago, lll. 
Morse Chain Co., Ithaca, N. Y. 


CHAINS, FRONT END 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 

Morse Chain Co., Ithaca, N. Y. 

CHAINS, OILING 

Morse Chain Co., Ithaca, N. Y. 

CHAINS, POWER TRANS- 
MISSION 

Link-Belt Co., 300 W. Pershing Ré., 


Chicago, lil. 
Morse Chain Co., Ithaca, N. Y. 


Wilkes-Barre, 
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It’s easy to get 
Hyattized mine cars 


OST prominent mine car man- 

ufacturers furnish cars equipped 
with Hyatt Roller Bearings. Specify 
them on your next order. If you wish, 
a list of these manufacturers will be 
sent you. 


HYATT ROLLER BEARING COMPANY 


NEWARK HUNTINGTON PITTSBURGH CHICAGO PHILADELPHIA 
DETROIT OAKLAND WORCESTER CLEVELAND 


HY ATT 


ROLLER BEARINGS 


{{ PRODUCT OF GENERAL MOTORS 
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CHAINS Silent (Bushed-Pin 
Joint) 

Link-Belt Co., 300 W. Pershing Road, 
Chicago, 

CHAINS, SILENT (Rocker- 
Jvint) 

Morse Chain Co., Ithaca, N. Y. 


CHAINS, SLING 

Link-Belt Co., 300 W. Pershing Rd., 
Chi lll. 

Morse Chain Co., Ithaca, N. Y. 

CHAINS, SPROCKET 
WHEEL 

Goodman Mfg. Co., Halsted St. and 
48th Place, Chicage, 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Celumbus, Ohio. 

Link-Belt Co., 300 W. Pershing Rd., 
Chi lil. 

Morse Chain Co., Ithaca, N. Y. 

CLAMPS, HOSE 

Knox Mfg. Co., Philadelphia, Pa. 


CLAMPS (Trolley) 
Ohio Brass Co., Mansfield, Ohio. 


CLAMPS, WIRE ROPE 


American Steel & Wire Co., Chicago, 
Ill., and New York. 

Jehn A. Roebling’s Sons Co., 
Trenton, New Jersey 

CLIPS, WIRE ROPE 

American Steel & Wire Co., Chicago, 
Ill., and New York. 

John A. Roebling’s Sons Co., 
Trenton, New Jersey 


CLUTCHES 

Connellsville Mfg. & Mine Supply 
Co., Connellsville, Pa. 

Goodman Mfg. Co., Halsted St. and 
48th Place, Chicage, 

The Jeffrey Ing. Company, 958-99 
Nerth 4th St., Columbus, Ohie. 
Link-Belt Ce., 300 W. Pershing Rd., 

Chicago, lil. 
COAL CLEANING MA- 
CHINERY 
american Corperation, 
Wilkes-Barre, 
Link- Belt Co., Pershing Road, 
ji 
Schaefer Co., Chicago, Ill. 
COAL COMPANIES 
General Coal Company, Land Title 
Bldg., Philadelphia, Pa. 
Lehigh Coal Navigation 
iladelphia, Pa. 
& Co., Philadelphia, 
Pa. 


COAL CRUSHERS 
Connellsville Mfg. & Mine Supply 
Co., Connellsville, Pa. 

The Jeffrey Mfg. Company, 958-93 
North 4th St., Columbus, Ohio. 
Link-Belt Co., 300 W. Pershing Rd., 

Chicago, Ill. 


COAL CRUSHERS & 
ROLLS 
Link-Belt Co., 300 W. Pershing Rd., 


Chi i. 
Works, Wilkes-Barre, 
Pa. 


ERS 
Halsted St. and 
48th PL, Chicago, Til. 
Hewells Mining Drill Co., Plym- 


outh, Pa. 
Ingersoll-Rand Co., 11 Broadway, 
New York City. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Sullivan Machinery Co., 122 8. 

Mich. Ave., Chicago, Til. 


COAL HANDLING MA- 


CHINERY 
Cenveyor Sales Co., Inc., 299 Broad- 
way, New York City. 
Guodman Mfg. Co., Halsted St. and 
48th Place, Chicago, Ill. 
The Jeff Mfg. Company, 958-99 
Mth St., Columbus. Ohio. 
Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Hl. 


Roberts & Schaefer Co.; Chicage, Ill. 


COAL LOADERS 

Goodman Mfg. Co., Halsted St. and 
48th Place, Ti. 

The Jeff Mfg. Company, 958-99 
Nerth th st. Columbus, Ohio. 

Link-Belt Co.. 300 W. Pershing Rd., 
Chicago, Ill. 
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COAL MINING MACHIN- 
ERY 


Goodman Mfg. Co., Halsted St. and 
48th Pl., Chicago, Ill. 

Howells Mining Drill Co., Plym- 
outh, Pa. 

Ingersoll-Rand Ce., 11 Breadway, 
New York City. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Link-Belt Co., 300 W. Pershing Rd., 

Chicago, Ill. 
Sullivan Machinery Co., 
Mich. Ave., Chicago, Ill. 


COAL MINING PLANTS 

Goodman Mfg. Co., Halsted St. and 
48th Place, Chicago, Ill. 

Ingersoll-Rand Co., 11 Broadway, 
New York City. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Celumbus, Ohie. 
Link-Belt Co., 300 W. Pershing Rd., 

Chicago, Ill. 
Reberts & Schaefer Co., Wrigley 
Blidg., Chicago, Ill. 


COAL SEPARATORS 
(Pneumatic) 
Roberts & Schaefer Co., Chicago, III. 


COMPRESSORS, AIR 
Mfg. Co., Milwau- 


kee 
‘Rand Ce., 11 Broadway, 
New Yerk City. 


COMPRESSORS, MINE CAR 
Ingersoll-Rand Co., 11 Broadway, 
New York City. 


CONCENTRATORS (Table) 
Allis-Chalmers Mfg. Co., Milwau- 
kee, Wis. 


CONCRETE REINFORCE- 
MENT 


American Steel & Wire Co., Chi- 
cago, and New York. 

CONDENSERS 

Allis-Chalmers Mfg. Co., Milwau- 
kee, Wis. 

Ingersoll-Rand Co., 11 Broadway, 
New York City. 


CONTROLLERS 


Goodman Mfg. Ce., Halsted St. and 
48th Place, Chicago, Il. 


CONVERTORS, COPPER 
Allis-Chalmers Mfg. Co., Milwau- 
kee, Wis. 


CONVEYORS 


Conveyor Sales Co., Inc., 299 Broad- 
way, New York ‘City. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, lll. 

Roberts & Schaefer Co., Chicago, Ill. 


CONVEYOR BEARINGS 
Link-Belt Co., 30@ W. Pershing Road, 
Chicago, Ill. 


CONVEYORS, BELT 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Il. 


CONVEYORS, CHAIN 
FLIGHT 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, lll. 


CONVEYORS, COAL 

Cenveyor Sales Co., Inc., 299 Broad- 
way, New York City. 

The Jeffrey Mfg. 958-99 
North 4th 8t., Columbus, Ohio. 

Link-belt Co., 300 W. Pershing Rd., 
Chicago, il. 


AND ELEVA- 
Mfg. Co., Milwau- 


122 8S. 


Wis. 

ean Sales Co., Inc., 299 Broad- 
way, New York Ci 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 

Link-belt Co., 300 W. Pershing Rd., 
Chicago, Til. 


CONVEYORS, PAN OR 
APRON 

Conveyor Sales Co., Inc., 299 Broad- 
way, New York City. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Link-Belt Co.. 300 W. Pershing Rd., 

Chicago, Ill. 


CONVEYORS, SCREW 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 

Link-belt Co., 300 W. Pershing Rd., 
Chicago, Hil. 

COOLERS, Man 

Robinson Ventilating Co., 
Zelienople, Pa. 

COOLERS, ROTARY 

ay Iron Works, Wilkes-Barre, 
a. 


COPPER WIRE & STRAND 
Bare) 

American Steel & Wire Co., Chicago, 
Ill., and New York. 

John A. Roebling’s Sons Co., 
Trenton, New Jersey 

CORE DRILLS, Carbon (Dia- 
monds) for 

R. S. Patrick, Sellwood Building. 
Duluth, Minn. 

CORE DRILLING 

H. R. Ameling Prospecting Co., 
Rolla, Mo. 

Hoffman Bros., Punxsutawney, Pa. 

Mott Core Drilling Co., Hunting- 
ton, W. Va. 

COUPLINGS, FLEXIBLE 

Fawcus Machine Co., Pittsburgh, Pa. 


COUPLINGS, ROCK DRILL 

Knox Mfg. Co., Philadelphia, Pa. 

CROSSINGS AND CROSS- 
OVERS 

Central Frog & Switch Co., Cin- 
cinnati, Ohio. 

CROSSOVERS 

Sweet’s Steel Co., Williamsport, Pa. 

CRUSHERS 

The Jeffrey Mfg. Company, 958-99 
North St. “Columbus, Ohio. 

Allis-Chalmers Mfg. Co., Milwau- 
ee, Wis. 

CRUSHERS, COAL 

Cennellsville Mfg. & Mine Supply 
Co., Connellsville, Pa. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Link-Belt Co., 300 W. Pershing Rd., 

Chicago, ll. 


CRUSHERS, SINGLE & 


The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Link-Belt Co., 300 W. Pershing Rd., 

Chicago, lil. 

CRUSHING PLANTS, COKE 
The Jeffrey Mfg. Company, _ 
North 4th St., Columbus, Ohio. 
Link-Belt Co., 300 W. Pershig Rd., 

Chicago, lil. 

CUP GREASE 

Keystone Lubricating Co., Phila- 
delphia, Pa. 

CUTTING APPARATUS, 
Oxy - Acetylene, Oxy - Hy- 
drogen 

Oxweld Acetylene Co., 30 E. 42d 
St., New York City. 


DECARBONIZING APP A- 
RATUS 


Oxweld Acetylene Co., 30 E. 42d 
St., New York City. 


DESIGNERS OF PLANTS 

American Rheolaveur Corporation, 
Wilkes-Barre, Pa. 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Til. 

Roberts & Schaefer Co., Chicago, Hl. 

DIAMOND CORE DRILL 
CONTRACTING 

H. R. Ameling Prospecting Co., 
Rolla, Mo. 

Hoffman Bros., Punxsutawney, Pa. 

= Core Co., Hunting- 
on, W. 

— Machinery Co., Chicago, 


DIAMOND DRILLING 
CARBON 

R. S. Patrick, Sellwood Building, 
Dulath, Minn. 

DIAMONDS, BLACK (See 
Carbon and Bortz) 

R. S. Patrick, Sellwood Building, 
Duluth, Minn. 

DIAMONDS, INDUSTRIAL 

R. S. Patrick, Sellwood Building, 
Duluth, Mina. 
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DIGGERS & PICKS, Pneu- 
matic 
Ingersoll-Rand Co., New York City. 


DITCHING MACHINES 
Keystone Churn Drill Co., Beaver 
Falls, Pa. 


DOORS, AUTOMATIC MINE 
—- Mine Door Co., Canton, 


DOWNIE DEEP WELL 
PUMPS 


Keystone Churn Drill Co., Beaver 
Falls, Pa. 


DRIFTERS, DRILL 
Ingersoll- Rand Co., 11 Broadway, 
New York City. 


DRILLING CONTRACTORS 

Pennsylvania Drilling Co., Pitts- 
burgh, Pa. 

DRILLING, DIAMONDS 


FOR 
R. S. Patrick, Sellwood Building, 
Duluth, Minn. 
DRILLS, AIR AND STEAM 
Howells Mining Drill Co., Plym- 


ou a. 
Ingersoll-Rand Co., 
New York City. 

DRILLS (Blast Hole) 

Mining Drill Co., Plym- 
euth, 

Ingersoll- Rand Co., 11 Broadway, 
New York City. 

Keystene Churn Drill Co., Beaver 


Falls, Pa. 

DRILL BITS, Carbon (Dia- 
monds) for 

R. S. Patrick, Sellwoed Building, 
Duluth, Minn. 

DRILL, Carbon (Diamonds) 
fo 


or 
R. 8S. Sellwood Building, 
Duluth, 


DRILL COLUMNS & 


MOUNTINGS 
Ingersoll-Rand Co., New York City. 
DRILLER’S DIAMONDS 
R. 8S. Patrick, Sellwood Building, 

Duluth, Minn. 

DUELLS, CORE 

H. R. Ameling Prospecting Ceo., 

Rolla, Mo. 

Heffman Bros., Punxsutawney, Pa. 
Ingersoll-Rand Co., 11 Broadway, 

New York City. 

— > Churn Drill Ce., Beaver 
alls, 

Mott tare. "Drilling Co., Hunting- 
ton, W. Va. 


DRILLS, DIAMOND GASO- 
LINE OUTFITS 

Mott Core Drilling Co., Hunting- 
ton, W. Va. 

DRILLS, ELECTRIC 

a Electric Co., Schenectady, 

Howells Mining Drill Co., Plym- 
mouth, Pa. 

Ingersoll-Rand Co., 11 Broadway, 
New York City. 

The Jeffrey Mfg. Company, 958-99 
Nerth 4th St., Columbus, Ohie. 

DRILLS, HAMMER 

Ingersoll-Rand Co., 11 Broadway, 
New York City. 

Sullivan Machinery Co., 122 8. 
Mich. Ave., Chicag: Til. 

DRILLS (Hand Operated 
Coal) 

Howells Mining Drill Co., Plym- 
outh, Pa. 

Ohio Brass Co., Mansfield, Ohie. 

DRILLS, MINERAL PROS- 

G 


PECTIN 

Keystone Churn Drill Co., Beaver 
Falls. Pa. 

Mott = Drilling Co., Hunting- 
ton, Va. 


DRILLS. PNEUMATIC 
Howells Mining Drill Co., Plym- 


outh, Pa. 

antl: Rand Co., 11 Broadway, 
New York City. 

DRILLS, PROSPECTING 
H. R. Ameling Prospeeting Co., 
Rolla, Mo. 

Hoffman Bros., Punxsutawney, Pa 

Mining Drill Co., Plym- 
out 

Ingersoll- Rand Co., 11 Broadway, 
New York City. 

Keystone Churn Drill Co., Beaver 
Falls, Pa. 

Mott Core Drilling Co., Hunting 
ton, W. Va. 


11 Broadway, 
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WOLMANIZED LUMBER 


ENDURING PROTECTION Against Decay—Reduces | 
Fire Hazard—Does Not Exude or Affect Metal Fasten- | 
ings—May be Painted or Stained—Standard Practice in 


We Specialize in WOLMANIZED Mine Props, Lagging, 
Mine Ties, Shaft Timbers and for all Structural Purposes 


AMERICAN LUMBER & TREATING CORPORATION 


‘“*Build to Endure” 


All Kinds of Wood Products Treated with it} 
WOLMAN SALTS 


Central Europe for Twenty Years 


1138 LAKE SHORE DRIVE 
CHICAGO 


American Steel 


Send for Illustrated Catal O 


| 
[ 
a- 
ay, 9 | 
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DRILLS, ROCK 

Diamend Machine Co., Monongahela, 
Pa. 

General Electric Co., Schenectady, 
x. 

Howells Mining 
euth, Pa. 

Ingersell-Rand Co., 
New York City. 

The Jeffrey Mfg. 
Nerth 4th St., Columbus, 


Drill Co., 


11 Broadway, 


Ohio. 


DRILL STEEL SHARPEN- 
ERS 


Ingersoll-Rand Co., 11 Broadway, 
New York City. 

Sullivan Machinery Co., 
Mich. Ave., Chicage, Ill. 

DRIVES, SILENT CHAIN 

Link-Belt Ce., 300 W. Pershing Rd., 
Chicage, Ill. 

Morse Chain Co., Ithaca, N. Y. 

DRUMS (Heisting, Haulage) 

Cennellsville Mfg. & Mine Supply 
Co., Cennelisville, Pa. 

Link-Belt Co., 30@ W. Pershing Rd., 
Chicage, Ill. 

DRYERS, ROTARY 

Iren Works, 
a. 


DUMP CARS 
Cennelisville Mfg. & Mine Supply 
Co., Connellsville, Pa. 


DUMPS, ROTARY 

Roberts & Schaefer Co., Chicago, Ill. 
DYNAMITE 

Atlas Powder Ce., Wilmington, Del. 


E. I. du Pont de Nemours & Ce., 
Inc., Wilmingten, Del. 


Hercules Powder Co., 934 King St., 
Wilmingten, Del. 

DYNAMOS 

= Mfg. Co., Milwau- 
kee, Wis. 

Geodman Mfg. Co., Forty-eighth 


—_ and Halsted St., Chicago, 

ELECTRICAL APPARATUS 

Allis-Chalmers Mfg. Co., Milwau- 
kee, Wis. 

Eleetric Co., 


ELECTRICAL CABLES & 
WIRES 

American Steel & Wire Co., Chicago, 
Ill., and New York. 

ELECTRIC DRILLS 

Howells Mining Drill Co., 
mouth, Pa. 

ELECTRIC HOISTING 
MACHINERY 

Allis-Chalmers Mfg. Ce., 
kee, Wis. 


Schenectady, 


Plym- 


ELECTRIC LOCOMOTIVES | 


Schenectady, | 


Electric Co., 


Mfg. Co., Forty-eighth 
and Halsted 8t., Chicago, 


me Jeffrey Mfg. ae, 958-99 
North 4th St., Celumbe io. 

Ohio Brass Co., Mansfield. Ohie. 

ELECTRIC LOCOMOTIVE 
CABLES 

John A. Roebling’s Sens Ce., 
Trenton, New Jersey. 

ELECTRIC MINE SUP- 


PLIES 
Electric Co., 


Ohie Brass Ce., Mansfield, Ohio. 


ELECTRIC WIRES AND 


CABLES 
American Steel & Wire Co., Chicago 
and New York. 


ELECTRICAL SUPPLIES 
Electric Co., Schenectady, 


ELECTRICAL WIRES & 
CABLES 

Jehn A. Roebling’s Sons Ce., 
Trenten, New Jersey. 

ELECTRODES, WELDING 

Jehn A. Reebling’s Sons Ce., 
Trenten, New Jersey. 


ELEVATORS 


Schenectady, 


‘erth 4 
Link Belt’ Ce., 300 W. Pershing Rd., 
Chicage, ti. 


Plym- 


Company, 958-99 


122 ‘8. 


Wilkes-Barre, 


Milwau- | 


Company, 958-99 


THE MINING CONGRESS JOURNAL 


ELEVATORS, BUCKET 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 

Link-Belt Co., 30@ W. Pershing Rd., 
Chicago, Ill. 


ELEVATOR CABLES & 
ROPES 

John A. Reebling’s Sons Ce., 
Trenton, New Jersey. 


ELEVATOR MACHINERY 
The Jeffrey Mfg. Company, 958-99 
Nerth 4th St., Columbus, Ohio. 
Link-Belt Co., 300 W. Pershing Rd., 

Chicago, Il. 


ENGINES, GAS AND GAS- 
OLINE 

Allis-Chalmers Mfg. Co., 
kee, is. 

Ingersell-Rand Co., 
New York City. 

ENGINES (Hoisting and 
Hauling) 

Connellevilic Mfg. & Mine Supply 
Co., Connellsville, Pa. 


ENGINES, OIL 
Allis-Chalmers Mfg. Co., Milwau- 


are 
Ce., 11 Broadway, 
New York City. 


ENGINES, Rope Haulage 
S. Flory Mfg. Ce., Bangor, Pa. 


ENGINES, STEAM 
Allis-Chalmers Mfg. Co., 


kee, Wis. 
Ingersoll-Rand Co., 
New York City. 
ENGINES, Winding 
S. Flory Mfg. Co., Bangor, Pa. 


ENGINEERS 
H. R. Ameling Prospecting Co., 
Rolla, Mo. 


EXCAVATORS 
Keystone Churn Drill Co., 
Falls, Pa. 


EXPLOSIVES 

Atlas Powder Co., Wilmington, Del. 

du Pont Powder Co., The E. L., 
Wilmington, Del. 

Hercules Powder Co., 934 King St., 
Wilmington, Del. 


FAN DRIVES 

Fawcus Machine Co., Pittstburgh, Pa. 

Link-Belt Co., 300 W. Pershing Road, 
Chicago, Ill. 

FANS, Man Cooling 

Robinson Ventilating Co., 
Zelienople, Pa. 


FANS, Turbine 
Robinson Ventilating Ce., 
Zelienople, Pa. 


FANS, VENTILATING 

Connellsville Mfg. & Mine Supply 
Co., Connellsville, Pa. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 

Robinson Ventilating Co., 
Zelienople, Pa. 

Vulcan Iron Works, Wilkes-Barre, 
Pa. 


FEEDERS (Crossover, Kick- 
back, Rotary and Dump) 
Link-Belt Co., 30@ W. Pershing Read, 
Chicago, Il. 

Mining Safety Device Co., 
ton, Ohie. 

Roberts & Schaefer Co., Chicago, Ill. 

FEEDERS (Hand Operated) 

— Device Co., Bowess- 

& Schaefer Co., Chicage, Ill. 

FEEDERS, ORE 

The Jeffrey Mfg. Company, 958-99 
Nerth 4th St., Columbus, Ohio. 

Link-Belt Ce., 300 W. Pershing Rd., 
Chicago, Ill. 

FEEDERS (Semi-automatic) 

Mining Safety Device Co., Bowers- 
ten, Ohio. 

FENCE POSTS 

Sweet’s Steel Co., Williamsport, Pa. 

FIRE AND WEATHER- 
PROOF 

John A. Roebling’s Sons Ce., 
Trenton, New Jersey. 

FLASHLIGHTS AND BAT- 
TERIES (Mine Safety) 


Milwau- 


ll Broadway, 


Milwau- 


11 Broadway, 


Beaver 


Bowers- 


| National Carbon Co., Inc., 30 East 


42nd St., New York City. 


FLOORING, STEEL 
Hendrick Mfg. Ce., Carbondale, Pa. 


FLOTATION MACHINES 

Allis-Chalmers Mfg. Co., Milwau- 
kee, Wis. 

FLOTATION OILS 

Hercules Powder Co., 934 King St., 
Wilmington, Del. 

FLOW METERS 

ay Electric Co., Schenectady, 


FLUX, WELDING 
Oxweld Acetylene 
St., New York City. 
FORGINGS 
Allis-Chalmers 
kee, Wis. 
FROGS 
Sweet’s Steel Co., Williamsport, Pa. 
FROGS AND SWITCHES 
Amer. Mine Door Ce., Canten, Ohio. 
Central Switch Ce., Cin- 
cinnati, 
Virginia “Rail Co., Huntington, 


FURNACES, Oil (for drill 
steel) 

Ingersoll-Rand Co., New York City. 

FURNACES, ROASTING 

Allis-Chalmers Mfg. Co., Milwau- 
kee, Wis. 

GAS (Cutting, Welding) 

Prest-O-Lite Co., Inc., 30 a 42nd 
St., New York City. 

GAS (Nitrogen, Oxygen) 

Linde Air Products Ce., 36 E. 42nd 
St., New York City. 

GAUGES, WELDING 

Oxweld Acetylene Co., 30 E. 42nd 
St. New York City. 

GEARS 

Goodman Mfg. 


3@ E. 42nd 


Mfg. Co., Milwau- 


Co., Halsted St. and 
48th Place, Chicago, Ill. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohie. 
Link-Belt Ce., 300 W. Pershing Rd., 

Chicago, Ill. 


GEARS, BEVEL 

Fawcus Machine Co., Pittsburgh, Pa. 

Goodman Mfg. Co., Halsted St. and 
48th Place, Chicago, Il. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Link-Belt Co., 300 W. Pershing Read, 

Chicago, Ill. 


GEARS, HERRINGBONE 

Fawcus Machine Co., Pittsburgh, Pa. 

Link-Belt Co., 300 W. Pershing Road, 
Chicago, Ill. 


GEARS, Machine Cut 

Link-Belt Co., 300 W. Pershing Read, 
Chicago, Il. 

— Iron Works, Wilkes-Barre, 
a. 


GEARS, Moulded Tooth 
Link-Belt Co., 300 W. Pershing Read, 
Chicago, Ill. 
“eee Iron Works, Wilkes-Barre, 
a. 


GEARS, SILENT CHAIN 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Il. 

Morse Chain Co., Ithaca, N. Y. 


GEARS, SPUR 

Fawcus Machine Co., Pittsburgh, Pa. 

Goodman Mfg. Co., Halsted St. and 
48th Place, Chicago, Th. 

The Jeffrey Mfg. Company, 958-99 
Nerth 4th St., Columbus, Ohie. 
Link-Belt Co., 300 W. Pershing Read, 

Chicago, iil. 


GEARS, WORM 

Faweus Machine Co., Pittsburgh, Pa. 

The Jeffrey Mfg. Cempany, 958-99 
North 4th St., Celumbuas, Ohio. 

GEARS, WORM WHEELS 

Fawcus Machine Co., Pittsburgh, Pa. 

GENERATORS AND GEN- 
ERATING SETS 


Allis-Chalmers Mfg. Ce., Milwau- 
ce, Wis. 

Goodman Mfg. Co., om St. and 
48th PL, Chicago, a 


GENERATORS, "ACETY- 
LENE 


Oxweld Acetylene Ce., 3@ E. 42nd 
St., New York City. 

GLOVES, ASBESTOS 

Oxweld Acetylene Co., 3@ E. 43nd 
St., New Yerk City. 

GOGGLES, WELDING 


Oxweld Acetylene Ce., E. 43nd 
8t.. New City. 
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AREA, SIDE 


GREASE 

Keystone Lubricating Ce., Phila 
delphia, Pa. 

GRINDERS, Portable Pnes- 
matic 

Ingersoll-Rand Ce., New Yerk City. 


GUY ROPES, GALVANIZED 
Chicage, 


Trenten, New Jersey. 


Calking, Chip- 
& Riveting 
1-Rand Ce., New City. 


HANGERS (Insulated Trol- 


‘Brass Co., Mansfield, Obie. 
HAULAGE ROPE 


John A. Roebling’s Sens Ce., 
Trenton, New Jersey. 

HEADLIGHTS, ARC 
INCANDESCENT 


AND 


Ohie Brass Co., Mansfeld, Ohie. 


HEATER CORD 
John A. Roebling’s Sens Ce., 
Trenton, New Jersey. 


HERRINGBONE GEAR 
DRIVES 


Fawcus Machine Pa 
Link-Belt Co., 300 W.P ervhing Read, 
Chicage, Ill. 


HOIST DRIVES 
Link-Belt Co., 300 W. Pershing Read, 
Chicago, Til. 


HOISTING ROPES 
American 8 


Connellsville Mfg. Mine Supply 
Co., Connellsville, Pa. 


John A. Roebling’s Sens Ce., 
Trenton, New Jersey. 

HOISTS 

American Steel & Wire Ce., Chicage 
and New York. 

Ingersell-Rand Ce., 11 Breadway, 
New York City. 

Link-Belt Co., 300 W. Pershing Read, 


im 6. 
HOISTS, AIR 


Ingersoll-Rand Co.. 11 Broadway, 


HOISTS, ELECTRIC 
Allis-Chalmers Mfg. Ce., Milwas- 


kee, Wis. 

Conmellevilie Mfg. & Mine Supply 
Co., Connellsville, Pa. 

Machine Ce., Menengahela, 


a. 
Goodman Mfg. Co., Halsted St. and 
48th Place, Chicage, Ii. 


Link-Belt Co., 300 W. Pershing Rd. 
Chicago, Ill. 

Sullivan Machinery Ce. 123 &. 
Mich. Ave., 


Iron Works, Wilkes-Barre, 


HOISTS, PORTABLE 

Ingersoll-Rand Ce., 11 Breadway, 
New York City. 

Sullivan Machinery Ce., 
Mich. Ave., Chicago, DL 

HOISTS, Derrick 

S. Flory Mfg. Ce., Banger, Pa. 

HOISTS, GASOLINE 

S. Flery Mfg. Ce., Banger, Pa. 

HOISTS, Room 

8. Flery Mfg. Ce., Bangor, 

HOISTS, Room and Gather. 


ing 

8. Flory Mfg. Banger, 

48th Place, 


Chicage, IL 
HOISTS, Scraper-Loader 
Ingersoll-Rand Ce., New York City. 
HOISTS, Shaft, Electric 
. Flery Mfg. Ce., Banger, Pa. 
HOISTS, Shaft, Steam 
8. Flory Mfg. Ce. . Banger, Pa. 


= 
| WALK 
| Hendrick Mfg. Ce., Carbondale, Pa. 
| | 
| Jehn A. Roebling’s Sens Ce. 
| 
Geedman Mfg. Ce., Halsted St. and 
48th Pl., Chicage, DL 
The Jefrey ‘Mie. Company, 960-0 
| DL, and New Yerk. 
A. Leschen & Sons Rope Ce., 
| 
| 
| 
| | New York City. 
Sullivan Machinery Co, 122 8. 
| | | 
| 
| 
| 
| | 
| 
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dant ingredient, non-corrosi 
D (HE AVERAGE LIFE of un- 
treated mine timbers in the 
ul United States is only THREE 
o (el YEARS.” (U. S. Bureau of Mines). 
| [el Second, growth reforested sap 
Pine timbers treated with Wol- 
man Salts are still standing in 
(el good condition in European mines 
ad, UNITEDIWOOD TREATING CORPORATION 
1138 Lake Shore Drive 
Chicago 
rey, 
a The Connellsville Manufacturing and 
Mine Supply Company 
Connellsville, Pa. 
8. 
pply 
pola, 
ane 
Ra. 
arre, 
way, 
. If you need any cost reducing 
her- mine equipment, write us 


ai The Cage, Hoist and Fan Builder 


Furnishes timbers that are clean, odorless, and fire retardent, while effectively 
ve lo metals, of great toxicity. 
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WOLMAN SALTS 


The ONE proven Mine Timber Preservative with a clear record of success in 


Preservation of Mine Timbers 


protected against decay by impregnated salts, deeply embedded by a mor- 


after being in use for over FIF- 
TEEN YEARS. 


The investment of $1.81 in the 
preservative treatment of one 
standard Drift Set, reduces the 
charge per'set per year from $4.50 
each to $0.76 each, a saving of 
$3.74 annually. 


Well worth attention of every Mine Executive 


AMERICAN WOOD IMPREGNATION CORPORATION 
25 Broadway 
New York 


Can You Beat This 
Repair Record 


HE Elkhorn Coal Company of 
Kona, Letcher County, Kentucky, 
purchased their first Enterprise Trucks 
in 1920 and they are still in service. 
Since that time they have purchased 
four hundred and ten sets of Enterprise 
Trucks. On April 1, 1927, their total 
repair bills had amounted to $11.95. 
Low cost of repairs—ease in starting 
loads — smoothness in running — and 
greater carrying capacity effect addi- 
tional savings. 
These are some of the reasons that 
we can give a five-year absolute guar- 
antee contract with every purchase of 
car wheels. All of these savings are 
explained in our new manual, “Lower 
Haulage Cost, Higher Net Profits.” 
This twenty-four page booklet will be cae 
sent on request to any executive or LO: 


mine foreman. Write for yours today. SZ 


ENTERPRISE 


| WHEEL & CAR CORPORATION 
BRISTOL, VA.-TENN. HUNTINGTON, W. VA. 


B 
| 
| 
| | 
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HOISTS, Shaker Chute 
S. Flory Mfg. Co., Banger, Pa. 
HOISTS, Slope, Electric 
S. Flory Mfg. Co., Bangor, Pa. 
HOISTS, Slope, Steam 

8S. Flory Mfg. Co., Bangor, Pa. 


HOISTS, STEAM 
Allis-Chalmers Mfg. Co., Milwau- 


kee, Wis. 

Connellsville Mfg. & Mine Supply 
Co.; Connellsville, Pa. 

Ingersoll-Rand Co., 11 Broadway, 
New York City. 

— Iron Works, Wilkes-Barre, 
a. 

HOLDERS-ON RIVETING 

Ingersoll-Rand Co., New York City. 

HOOKS. 

John A. Roebling’s Sons Ce., 
Trenton, New Jersey. 

HOSE, AIR AND STEAM 

Ingersoll-Rand Co., 11 Broadway, 
New York City. 

HOSE CLAMPS 

Knox Mfg. Co., 811-821 Cherry St., 
Philadelphia, Pa. 

HOSE COUPLINGS 

Knox Mfg. Co., 811-821 Cherry 8t., 
Philadelphia, Pa. 

HOSE CONNECTIONS, 
SPECIAL 

Knox Mfg. Ce., 811-821 Cherry St., 
Philadelphia, Pa. 

HOSE MENDERS 

Knox Mfg. Co., 811-821 Cherry St., 
Philadelphia, Pa. 

HOSE NIPPLES 

Knox Mfg. Co., 811-821 Cherry St., 
Philadelphia, Pa. 


HOSE, WELDING 
Oxweld Acetylene Co., 30 E. 42nd 
St., New York City. 


HYDRATORS, LIME 
Iron Works, Wilkes-Barre, 


a. 
INCINERATORS 
Vulean Iron Works, Wilkes-Barre, 


Pa. 

INSULATORS, FEEDER 
WIRE 

Ohio Brass Co., Mansfield, Ohio. 


INSULATORS, SECTION 
Amer. Mine Door Co., Canton, Ohio. 
Ohio Brass Co., Mansfield, Ohio. 


INSULATORS (Porcelain) 
Ohio Brass Co., Mansfield, Ohio. 
INSULATORS (Third Rail) 
Ohio Brass Co., Mansfield, Ohio. 
INSULATORS (Trolley) 
Electric Co., Schenectady, 
Ohio Brass Co., Mansfield, Ohio. 
INSULATED WIRE AND 


CABLE 

American Steel & Wire Co., Chi- 
cago, Ill. 

Roebling Sons, John A., Trenton, 
N. J. 


KEYSTONE DRILLS 
Keystone Churn Drill Co., 
Falls, Pa. 


KEYSTONE EXCAVATORS 


Beaver 


Keystone Churn Drill Co., Beaver 
Falls, Pa. 

KILNS (Rotary) 

Allis-Chalmers Mfg. Co., Milwau- 


kee, Wis. 
Valcan Iron Works, Wilkes-Barre, 


a. 
KILNS, VERTICAL 


Vulcan Iron Works. Wilkes-Barre, | 


a. 

LAMP CORD 

American Steel & Wire Co., Chicago, 
Ill., and New York. 

John A. Roebling’s Sons Co., 
Trenton, New Jersey. 


LAMPS, ARC AND INCAN- 
DESCENT 


Electric Co., 


L EAD BURNING APPARA- 
TUS, Oxy-Acetylene, Oxy- 
City Gas 

Oxweld Acetviene Co., 
St.. New York City. 


LIGHT STEEL ANGLES 
Sweet's Steel Co.. Williamsport. Pa. 
Carnegie Steel Co., Pittsburgh, Pa. 


Schenectady, 


30 E. 42nd 
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LIGHT STEEL RAILS 
Carnegie Steel Co., Pittsburgh, Pa. 
LIGHT STEEL RAILS (A. 
S. C. E. Sections) 

Sweet’s Steel Co., Williamsport, Pa. 
LOADERS (Mine Car) 

The Coloder Co., Columbus, Ohio. 
Conveyor Sales Ce., Ine., 299 Broad- 


Link-Belt Ce., 300 W. Pershing Rd., 
Chicago, 

LOADERS, PORTABLE 

Conveyor Sales Ce., _ 299 Broad- 
way, New York Cit 

Goodman Mfg. Co., Halsted 8t. 
48th Place, Chicago, Ih. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Link-Belt Ce., 300 W. Pershing Rd., 

Chicage, lil. 
LOADING BOOMS 
Connellsville Mfg. & Mine Supply 
Ce., Connellsville, Pa. 
The Jeffrey Mfz. Company, 958-99 
North 4th St., Columbus, Ohie. 
Link-Belt Co., 300 W. Pershing Rd., 


Chicago, Ill 
Robe: & Schaefer Co., Wrigley 
Bidg., Chicage, Ill. 


LOADING MACHINES 

Connellsville Mfg. & Mine Supply 
Co., Connellsville, Pa. 

Cenveyer Sales Ce., Inc., 299 Bread- 
was, New York City. 

Goodman Mfg. Co., Halsted St. and 
48th Place, Chicago, Ill. 

The Jeffrey Mfg. Company, 958-99 
Nerth 4th 8St., Celambus, Ohie. 

Rink-Belt Co., 300 W. Pershing Rd., 
Chicago, li. 

LOCOMOTIVES, 

Blectrie 


MILLS, STAMP 
Allis—Chalmers Mfy. Co., Milwau- 
kee, Wis. 


MINE CAR LUBRICATING 
Keystone Lubricating Co., Phila- 
delphia, Pa. 


MINE-CARS 
Enterprise Wheel & Car Corpora- 
tion, Huntington, W. Va. 


MINE DOORS, AUTOMATIC 
— Mine Door Co., Canten, 
io. 


MINE LOCOMOTIVE 
CABLE 

American Steel & Wire Co., Chicago, 
Ill., and New York. 

John A. Roebling’s Sons Ce., 
Trenton, New Jersey 


MINE SIGNALS 
— Mine Door Co., Canton, 
io. 


MINING & METALLURGI- 
CAL MACHINERY 

Allis-Chalmers Mfg. Ceo., 
kee, Wis. 


MINING EQUIPMENT 

Allis-Chalmers Mfg. Co., Milwau- 
kee, Wis. 

Goodman Mfg. Co., Halsted St. and 
48th Place, Chicago, Ill. 

Hewells Mining Drill Ce., Plym- 


Milwau- 


euth, Pa. 

Ingersoll-Rand Co., 11 Broadway, 
New York City. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 


MINING MACHINE CABLE 
John A. Roebling’s Sons Co., 
Trenton, New Jersey. 


MINING MACHINES 


¥. 
eaten Mfg. Ce., Halsted St. and 
49th Pl., Chicago, Ml. 

The Jeffrey Mfg. Cempany, 958-99 
Nerth 4th 8t., Celumbas, Ohio. 
LOCOMOTIVES, GASOLINE 
— Iren Werks, Wilkes-Barre, 

a. 


LOCOMOTIVES, RACK 
RAIL 

Goodman Mfg. Co., Halsted St. and 
48th Pl., Chicago, Ill. 

LOCOMOTIVES, STEAM 

— Iron Works, Wilkes-Barre, 


LOCOMOTIVES, STORAGE 
BATTERY 

Goodman Mfg. Co., Halsted St. and 
48th Chicago, Ill. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus. Ohio. 
LOCOMOTIVE SWITCHING 
& WRECKING ROPES 
LOCOMOTIVES (Third Rail) 
Gceodman Mfg. Co., Halsted St. and 

48th Place, Chicago, Ill. 
John A. Roebling’s Sons Ce., 
Trenton, New Jersey. 
LOCOMOTIVES, TROLLEY 
Geodman Mfg. Co., Ha!sted St. and 
48th Place, Chicago, Ill. 
Iron Works, Wilkes-Barre. 
a. 
LONGWALL MACHINES 
Goodman Mfg. Co.. Halsted St. and 
48th Place, Chicago, Ill. 


LUBRICANTS 


Keystone Lubricating Co.. Phila- 
delphia, Pa. 

LUBRICATORS 

Keystone Lubricating Co., Phila- 


delphia, Pa. 


MACHINERY, TRANSMIS- 
STON (Power) 
Link-Belt Co., 300 W. Pershing Rd., 


Chicago, Ill. 
Morse Chain Co., Ithaca. N. Y. 


MANIFOLDS, OXYGEN 

Oxweld Acetylene Co., 30 E. 
St., New York City. 

MAST ARM ROPE, Galvan- 
ized 

John A. Reebling’s Sons Co., 
Irenton, New Jersey 

MENDERS, HOSE 

Knox Mfg. Co., Philadelphia, Pa. 


42nd 


VIELS. ROD & BALL 
-Chalmers 
ee. 


Mfg. Co., Milwau- 


Wis. 


Co., Forty-eighth 
— and Halsted St., Chicage, 


Ingersoll-Rand 
New York City. 
The Jeffrey Mfg. Company, 958-99 
North 4th St.. Columbus, Ohio. 


MINING MACHINES (Elec- 


1l Broadway, 


tric) 
Goodman Mfg. Co., Halsted St. and 
48th Pl. Chicago, 


Howells Mining Drill Co., Plym- 
outh, Pa. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 


MINING MACHINES (Gov- 


ernment Approved) 
Geodman Mfg. Co., Halsted St. and 
48th Place, Chicago, Ill. 


MINING MACHINERY 
Goodman Mfg. Co., Halsted St. and 
48th Place, Chicago, Ill. 


Howells Mining Drill Co., Plym- 
outh, Pa. 
Ingersoll- Rand Co., 11 Broadway, 


New York City. 
The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 


MINING SPECIALTIES 


Knox Mfg. Co., 811-821 Cherry St., 
Philadelphia, Pa. 

MOTORS 

Allis-Chalmers Mfg. Co., Milwau- 
kee, Wis. 

Goodman Mfg. Co., Halsted St. and 
4sth Pl. Chicago, lil. 

MOUNTED BOTTOM CUT- 
TERS 

Goodman Mfg. Co., Halsted St. and 
48th Place, Chicago, Ill. 


MOVING PICTURE CORD 

American Sieel & Wire Co., Chicago, 
Ill., and New York. 

John A. Roebling’s Sons Co., 
‘Irenton, New Jersey. 

NIPPLES, HOSE 

Knox Mfg. Co., Philadelphia, Pa. 

NITROGEN GAS 

Linde Air Products. 30 East 42nd 
St., New York City. 

NOZZLES, MALLEABLE 
IRON 

Knox Mfg. Co., Philadelphia, Pa. 

OILERS, ROCK DRILL 

Knox Mfg. Co., 811-821 Cherry St.. 
Philadelphia, Pa. 

OIL RIGS, PORTABLE 


Keystone Churn Drill Co., Beaver 
Falls, Pa. 
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ORE, BUYERS AND SELL- 
ERS OF 


Smelting & Refining 
New 


Irvington 
Works, Irvington, N. J. 
Phelps-Dodge Corporation, 
York City. 

ORE, CARNOTITE & 
VANADIUM 

0. Barlow Willmarth, Georgetown, 
Colo. 

OVERCUTTING MACH’S. 

Goodman Mfg. Co., Halsted St. and 
48th Place, Chicago, Ill. 

OXYGEN GAS 

Linde Air Products, 30 East 42nd 
St., New York City. 

OXY - ACETYLENE APPA- 
RATUS and SUPPLIES 
Oxweld Acetylene Co., 30 B. 42nd 

St., New York City. 
PATENT ATTORNEY 
John Boyle, Jr., Ouray Bldg., Wash- 
ington, D. 
PAVING BREAKERS 
Ingersoll-Rand Co., New York City. 
PERFORATED METAL 
Hendrick Mfg. Co., Carbondale, Pa. 
PERMISSIBLES, Bxplosives 
Atlas Powder Ce., Wilmingten, Del. 
du Pont Powder ow The E. L, 
Wilmington, Del. 
~ Pewder Co., Wilmington, 


PICKING TABLES 


North 4th St., Columb Oh 
Link-Belt Co., 300 W. 

Chicago, Ill. 

berts & Schaefer Ce., Wrigley 


Bldg., Chicage, Ill. 

PIPE (Wood) 

Connellsville Mfg. & Mine Supply 
Ce., Connellsville, Pa. 


PNEUMATIC HOSE COUP- 
LINGS 

Knox Mfg. Co., 811-821 Cherry St., 
Philadelphia, Pa. 


PNEUMATIC TOOL 
Ingersoll-Rand Co., 11 Broadway, 
New York City. 


POWDER, BLASTING 

Atlas Powder Co., Wilmington, Del. 

E. I. du Pont de Nemours & Co., 
Inc., Wilmington, Del. 

Hercules Powder Co., 934 King S8t., 
Wilmington, Del. 


POWER CABLES 

American Steel & Wire Co., Chicago, 
ll., and New York. 

Jonn A. Roebling’s Sons Co., 
Trenton, New Jersey. 


POWER SHOVELS 
Keystone Churn Drill Co., Beaver 
Falls, Pa. 


POWER TRANSMISSION 
MACHINERY 
Mfg. Co., Milwau- 


Link. "Belt Co., 300 W. Pershing Rd., 
Chicago, 


PREHEATING APPARA- 
TUS 


Oxweld Acetylene Co., 30 E. 42nd 
St., New York City. 

PRESERVATIVE EQUIP- 
MENT 

American Lumber & Treating Corpn,. 
Lake Shore Drive, Chicago, 
Il. 

United Wood Treating Corpn., 1138 
Lake Shore Drive, Chicago, Ill. 


PRESERVATIVFS, WOOD 
American Lumber & Treating Corpn,. 
1138 Lake Shore Drive, Chicago, 


Ih. 
United Wood Treating Corpn., 1138 
Lake Shore Drive, Chicago, Il. 


PROSPECTIV E DRILLS 

1. R. Ameling Prespecting Co., 
Rella, Mo. 
Hoffman Bros., Punxsutawney, Pa. 
Howells Mining Drill Ce., Plym- 
outh, Pa. 

Ingersoll- Rand Co., 
New York City. 
Mott Core Drilling 

ton, W. Va. 


PULLEYS 


Link-Belt Co., 300 W. Pershing Rd. 
Chicago, Ill, 


11 Broadway, 


Co., Hunting- 


= 
Geodman Mfg. Ce., Halsted St. and 
48th Pl. Chicago, Ill. 
pS The Jeffrey Mfz. Company, 958-99 | 
| | 
; 
| 
| | 
| 
| 
| | 
i 
; 
| 
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KEYSTONE 


KEYSTONE WELL DRILLS for Placer 
Gold Testing, Mineral Prospecting, 
Water and Oil Wells. 
There are fifty styles 
depths from 25 to 3000 ft. Portable or 
traction units, steam or gas drive. 
The Keystone Percussion Core Drill is 
a coring tool operable in connection 
with calle tools, and forms the cheapest 
known method of coring bituminous 
= fire clay and materials of equal 


hardness. 
DRILLING FOR PLACER A ay ~ is a 


d sizes for all 


h 
carried the Keystone to the of 
the world.” Kd and sci 
of prospect drilli Im paper cover, 


free. Im cloth binding, $1.00. Your 
copy awaits you. You will want also 
the new Keystone Drill catalog. 


KEYSTONE CHURN DRILL CO., 
Beaver Falls, Pa. 


PATRICK 
ON 


for Diamond ¢ Core cases 


“* Specify Patrick Carbon” 


HE satisfaction and 

hearty good will of our 
fast-increasing clientele is 
one of our most cherished 
assets. Dependable grading 
and honest values bring 
rewards which we appre- 
ciate and shall ever strive 
to deserve. 

SEND FOR BOOKLET 


You can get in touch with our representative 
by wiring Duluth office 


R. >. PATRICK 
Duluth, Minnesota, U S.A. 


Cable Address, Exploring’ Duluth 


31 


CORE DRILLING 


H. R. AMELING PROSPECTING 
COMPANY, INC. 


Diamond Drill Contractors 
20 Years’ Continuous Service 
Not a Dissatisfied Customer 


ROLLA, MISSOURI 


Home: State Geologic Survey, Missouri School of 
Mines 


ORVIS C. HOFFMAN, Pres. 


PROSPECTING FOR ANY MINERAL. MORE 
EXPERIENCE. 


CONTRACTORS 


LEON H. HOFFMAN, Treas. 


HOFF MAN:BR®S -DRILLING-CO. 


PUNXSUTAWNEY, PA. 


DIAMOND CORE: DRILLING 


THAN 20 
SATISFACTION GUARANTEED 


South America. 


Pennsylvania Drilling Co. 
Pittsburgh, Pa. 
Drilling Contractors 


We Look Into the Earth 
By using Diamond Core Drills. 


We prospect Coal and Mineral 
Lands in any part of North or 


(REG. U.S. PAT. OFF.) 


MANUFACTURED EXCLUSIVELY BY 


G. R. DELAMATER 


11841 LAKE AVENUE, CLEVELAND, OHIO, U.” 
After Oct. 1, 1927, address will be 3233 Chadbourne Road. 


DELATESTER 


PROVIDES A QUICK, EFFICIENT, CLEAN METHOD 
OF DETERMINING THE QUALITY OF COAL 


S. A. 


110 Tiona St. 
Established 1895 


General Manager. 


Punxsutawney Drilling and 


Contracting Company 
DIAMOND DRILL CONTRACTORS 


Testing Bituminous Coal Lands a Specialty 

PUNXSUTAWNEY, PA. 
Incorporated 1905 


B. D. Hampson, 


Stock and Special Signs, Codes, Etc., 


for Mines 
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PULVERIZERS, COAL AND | 


COKE 
The Jeffrey Mfg. Company, 958-99 
North 4th St., Obie. 


PUMPS, Acid Resisting 
Ingersoll-Rand Ce., New York City. 


PUMPS, AIR LIFT 
Ingersoll-Rand Co., 11 Broadway, 
ew York City. 


PUMPS, Boiler Feed 
Ingersell-Rand Co., New Yerk City. 


PUMPS, CENTRIFUGAL 

Allis-Chalmers Mfg. Co., Milwau- 
kee, Wis. 

Ingersoll-Rand Co. (A.S. Cameron 
Steam Pump Works), 11 Broad- 
way, New York City. 

Keystone Churn Drill Co., 
Falls, Pa. 


PUMPS, DEEP WELL 

Ingersoll-Rand Co., 11 Broadway, 
New York City. 

Keystone Churn Drill Co., Beaver 
Falls, Pa. 


PUMPS (Electric) 

Allis-Chalmers Mfg. Co., 
kee, Wis. 

Connellsville Mfg. & Mine Suppiy 
Ceo., Connellsville, Pa. 

Ingersell-Rand Co. (A. S. Cameron 
Steam Pump Works), 11 Broad- 
way, New York City. 


PUMPS, Fire 
Ingersoll-Rand Co., New York City. 


PUMPS (Gathering or Dip) 
Connellsville Mfg. & Mine Supply 
Co., Connellsville, Pa. 


PUMPS, Inclined Shaft 
Ingersoll-Rand Co., New York City. 


PUMPS. MINE 

Allis-Chalmers Mfg. Co., Milwau- 
kee, Wis 

Connellsville Mfg. & Mine Supply 
Co., Connellsville, Pa. 

Ingersoll-Rand Co. 
Steam Pump Works), 
way, New York City. 


PUMPS, Sinking 
Ingersoll-Rand Co., New York City. 
PUMPS, PNEUMATIC AIR 
LIFT 
Ingersell-Rand Co., 
New York City. 
- PUMPS, ER 
Cennellsville 
Co., Cennells 
Ingersoll- Rand Co. (A. Cameron 
Steam Pump Works), 11 Broad 
way, New York City 


PUMPS. SAND 

Ingersoll-Rand Co. (A. 8. Cameren 
Steam Pump Works), 11 Breed 
way, New York City 


PUMPS, STEAM 

Ingersell-Rand Ce. (A.S. Cameren 
Steam Pump Works), 11 Broad- 
way, New York City. 

PUMPS, VACUUM 

Ingersoll-Rand Co., 11 Broadway. 
New York City. 

PUNCHES, Drill Steel 

Ingersoll-Rand Co., New York City. 


Beaver 


Milwan- 


(A. 8. Cameron 
1l Broad 


11 Broadway, 


| The Jeffrey Mfg. 


Bupply | 


QUARRYING MACHINERY | 


Ingersoll-Rand Co., 
New York City. 


11 Broadway, 


QUARRYING SPECIAL- 
TIES 
Knox Mfg. Ce., 811-821 Cherry St., 


Philadelphia, Pa. 
RADIO ACTIVE ORE 


O. Barlow Willmarth, Georgetown, 


Celo. 
RADIUM ORE 


Q. Barlew Willmarth, Georgetown, 


Celo. 
RAIL BONDS 
American Steel & Wire Co., 
cage and New York. 
Ohie Brass Co., Mansfield, Ohio. 
RAILWAY SUPPLIES 
Ohie Brass Ce., Mansfield. Ohio. 
RAMMERS, Pneumatic 
Ingersell-Rand Ce., New York City. 
RECEIVERS, Air 
Ingersell-Rand .. New Yerk City. 
REGULATORS, Welding, 
Compressed Gas 
Oxweld Acetelyne Co., 30 E. 42nd 
St., New York City. 


Chi- 
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REHEATERS, Air 

Ingersoll-Rand Ce., New Yerk City. 

REINFORCING BARS 

Sweet’s Steel Co., Williamsport, Pa. 

Rail Co., Huntington, 

RIVER CROSSING SUS- 
PENSION WIRE, Galvan- 
ized 

John A. Roebling’s Sens Co., 
Trenton. New Jersey. 

RETARDERS 

Mining Safety Device Co., Bowers- 
ten, Ohio. 


ROCK-DISPOSAL EQUIP- 
MENT 


Link-Belt Co., 300 W. Pershing Read, 
Chicago, Ill. 

Roberts & Schaefer Co., Chicage, III. 

ROCK DRILL COUPLINGS 

Knox Mfg. Co., 811-821 Cherry S8t., 
Philadelphia, Pa. 

ROCK DRILL OILERS 

Knox Mfg. Co., 811-821 Cherry St., 
Philadelphia, Pa. 

ROCK DRILLS 

Ce., 
hela. 

Howells dining Drill Ce., Plym- 


euth, 
Ingersoll-Rand Co., 
New York City. 
ROCK DRILL THROTTLES 
Knox Mfg. Co., 811-821 Cherry St., 
Philadelphia, Pa. 
ROCK DUSTING 
MACHINES 
+ Machine Co., Monongahela, 
a. 
RODS, WELDING 
Oxweld Acetelyne Co., 
St., New York City. 
ROJL.LER BEARINGS 
Enterprise Wheel & Car Corpora- 
tion, Huntington, W. Va. 
ROLLS (Crushing) 
Allis-Chatmers Mfg. Co., 
kee, Wis. 


Mononga- 


1l Broadway. 


30 E. 42nd 


Milwau- 


Company, 958-99 
North 4th St., Columbus, Ohio. 
Link-Belt Co., 300 W. Pershing Rd., 

Chicago, Ill. 


ROPE 

American Steel & Wire Co., 
and New Yerk. 

Leschen & Sons Rope Co., 
Louis, Mo. 


ROPE GREASE 
Keystone Lubricating 
delphia, Pa. 
ROPE, TRANSMISSION 
American Steel & Wire Co., 
cago and New York. 
Sons, Jehn A., Trenton, 


ROPE, WIRE 


Chicago 
A., St. 
Co., Phila- 


Chi- 


American Steel & Wire Co., Chi- 
cago and New York. 

Leschen & Sons Rope Co., A., St. 
Louis, Mo. 

Roebling Sons, John A., Trenton, 
N. J 


ROTARY DUMPS 


| Link-Belt Co., 300 W. Pershing Road, 


Chicago, Ill. 
Roberts & Schaefer Co., Chicage, Ill. 
ROTARY ROASTERS 
— Iren Works, Wilkes-Barre, 
‘a 


RUNNING ROPE, Gal- 
vanized 

American Steel & Wire Co., Chicago, 
Ill., and New York. 

John A. Roebling’s Sons Co., 
Trenton, New Jersey. 

SAFETY APPLIANCES, 
MINE 

Cennellsville Mfg. & Mine Supply 
Ce., Connellsville, Pa. 

SAND DRYERS 

Roberts & Schaefer Ce., Chicage, IIL 

SASH CORD 

John A. Roebling’s Sons Ce., 
Trenton, New Jersey. 

SCRAPER LOADERS 

Goodman Mfg. Co., Halsted St., and 
48th Place, Chicago, Ill. 


| 


SCREENS, HORIZONTAL 
Link-Belt Co., 300 W. Pershing Road, 
Chicago, Ill. 
berts & Schaefer Co., Wrigley 
Bldg., Chicago, IIl. 


SCREENS, PERFORATED 
METAL 

Hendrick Mfg. Co., Carbondale, Pa. 

Link-Belt Co., 300 W. Pershing Road, 


Chicago, 
SCREENS, REVOLVING 
Co., Carbondale, Pa. 


Hendrick Mfg. 
300 W. Pershing Rd., 


Link-Belt Co., 
Chicago, Ill. 
SCREENS, SHAKER 
Hendrick Mfg. Co., Carbondale, Pa. 
The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 
Roberts & Schaefer Co., Chicago, Ill. 


SCREENS AND PERFO- 
RATED SHEETING 
Allis-Chalmers Mfg. Co., 


Hendvick bite. Co., Carbondale, Pa. 
SCREENS & WASHERIES 


American Rheolaveur Corporation, 
Wilkes-Barre, Pa. 


SEIZING STRAND, GAL- 
VANIZED 

John A. Roebling’s Sons Co., 
Trenton, New Jersey. 


SHARPENERS, DRILL 

Ingersoll-Rand Co., 11 Broadway, 
New York City. 

Sullivan Machinery Co., 
Mich. Ave., Chicago, Ill. 


SHEAVES 
John A. Roebling’s Sons Co., 
Trenton, Mew Jersey. 


SHEAVE WHEELS 
— Iron Werks, Wilkes-Barre, 
a. 


SHORT WALL ANCHORS 
Amer. Mine Door Co., Canton, Ohio. 


SHORTWALL MACHINES 
Goodman Mfg. Co., Halsted St. and 
48th Place, Chicago, Ill. 


SHOVEL — ELECTRO-HY- 
DRAULIC 

Goodman Mfg. Co., Halsted St. and 
48th Place, Chicago, IIL 


SIGNAL WIRES & CABLES 

American Steel & Wire Co., Chicago, 
Ill., and New York. 

John A. Roebling’s Sons Co., 
Trenton, New Jersey. 


SIGNS (Mine) 
Stonehouse Signs, Inc., 842. Larimer 
8t., Denver, Colo. 


SINKERS, ROCK DRILL 

Ingersoll-Rand Co., 11 
New York City. 

SKIPS 

Mfg. Co., 


Wis. 
Co., Connellsville, 
Hendrick Mfg. Co., } Pa. 
Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 
Roberts & Schaefer Co., Chicago, Ill. 
— Iron Works, Wilkes-Barre, 
a. 


SKIP LOADING EQUIP- 
MENT 

Link-Belt Co., 300 W. Pershing Road, 
Chicago, lll. 

Roberts & Schaefer Co., Chicago, III. 


SLABBING MACHINES 

Goodman Mfg. Co., Halsted St. and 
48th Place, Chicago, IIl. 

SMELTERS 

Irvington Smelting & Refining 
Werks, Irvington, N. J. 


SOCKETS, Open and Closed 

John A. Roebling’s Sons Co., 
Trenton, New Jersey. 

SPECIAL MACHINERY 

Fawcus Machine Co., Pittsburgh, Pa. 

— Iren Works, Wilkes-Barre, 
‘a. 

SPEED REDUCERS, 
DOUBLE 

Fawcus Machine Co., Pittsburgh, Pa. 

Link-Belt Co., 300 W. Pershing Road, 
Chicago, 


Milwau- 


Milwan- 


Broadway, 
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SPEED REDUCERS, 
SINGLE 

Fawcus Machine Co., Pittsburgh, Pa. 

Link-Belt Co., 300 W. Pershing Road, 
Chicago, Ill. 

SPIKES 

Sweet’s Steel Co., Williamsport, Pa. 

SPLICE BARS (Plain and 
Angle) 

Carnegie Steel Co., Pittsburgh, Pa. 

Sweet’s Steel Co., Williamsport, Pa. 

SPLICE, CABLE 


American Mine Door Co., Canton 


Ohio. 
Ohio Brass Co., Mansfield, Ohio. 
SPLICE, INSULATOR 


American Mine Door Co., 
Ohio. 
PLICE, TROLLEY WIRE 
General Electric Co., Schenectady, 


Gus Co., Mansfield, Ohie. 


SPLICERS, TROLLEY 
Amer. Mine Door Co., Canton, Ohio. 


COMPEN- 
TING 


sabes Co., 300 W. Pershing Rd., 
Chicago, 

Morse Chain Co., Ithaca, N. Y. 

SPROCKETS, SILENT 
CHAIN 


Link-Belt Ce., 30@ W. Pershing Rd., 
Chicago, Ill. 

Morse Chain Co., Ithaca, N. Y. 

SPROCKETS, SPRING 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Tl. 

Morse Chain Co., Ithaca, N. Y. 

S°UR GEAR DRIVES 

Fawcus Machine Co., Pittsburgh, Pa. 

Link-Belt Co., 300 W. Pershing Road. 
Chicago, Il. 

STACKS, SMOKE 

Hendrick Mfg. Co., Carbondale, Pa 

STARTER CABLES 

John A. Roebling’s Sons Co., 
Trepion, New Jersey. 

STEAM HOSE COUPLINGS 

Knox Mfg. Co., 811-821 Cherry St., 
Philadelphia, Pa. 

STEEL CROSS TIES 

Carnegie Steel Co., Pittsburgh, Pa. 

Sweet’s Steel Co., Williamsport, Pa. 


STEEL, HOLLOW & SOLID 
DRILL 


Canten, 


Ingersoll-Rani Co., 
New York City. 

STEEL PLATE CON- 
STRUCTIUN 

Hendrick Mfg. Co., Carbondale, Pa. 

STEEL, REINFORCING 


— Mine Door Co., Canton, 


STEEL, SHAPES, PLATES, 
BARS, ETC. 

Carnegie = Co., Pittsburgh, Pa. 

STEEL TIES AND REIN- 
FORCEMENTS 

Carnegie Steel Co., Pittsburgh, Pa. 

West Virginia Rail Ce 
Huntington, W. Va. 

STEPS, SAFETY 

Hendrick Mfg. Co., Carbondale, Pa. 


STOPERS, ROCK DRILL 

Ingersoll-Rand Co., 11 Broadway, 
New York City. 

STORAGE BATTERY 
LOCOMOTIVES 

Goocman Mfg. Co., Halsted St. and 
48th Pl., Chicago, Ill. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Celumbus, . /hie. 
— Iron Works, Wilkes Bar-e, 

a. 


STRAND 

American Steel & Wire Co., Chicage. 
Ill., and New York. 

John A. Roebling’s Sons Co., 
Trenton, New Jersey. 

SUCTION HOSE COUP. 
LINGS 

Knox Mfg. Co., 811-821 Cherry St., 
Philadelphia, Pa. 

SURVEYOR’S SPADS 

Howells Mining Drill Co., 
outh, Pa 


1l Broadway, 


Plym- 


| 
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The O-B Automatic 
Circuit Breaker Switch 
is fully described on 
page 506 of tne No. 20 
Catalog. 


First Line Defense 


HE O-B Automatic Circuit Breaker 

Switch is the mining man’s first line 
defense in the battle to lower production 
costs. 


This breaker protects motors from burn 
outs and isolates grounds or short circuits 
in the remote sections of the mine. With 
this protection the wheels are kept mov- 
ing and more coal is produced per man 
hour at a lower cost per ton. 


Ohio Brass Company, Mansfield, Ohio 
Dominion Insulator & Mfg. Co., Limited 
Niagara Falls, Canada 
439M 


Co 


Just 
“‘Kick It’’ 


If your room 
switch has this 
new kick switch plate _ Patented 


Designed especially for those who do not use 
switch stands for room turnouts but depend 
upon “Kicking” or other similar means to throw 
the switch. A pair of these plates help to move 
the switch into correct position and hold it there. 
No more jarring open of the points. Just shove 
the points and they slide into correct position 
and stay there. 


Catalog and latest bulletins will tell you why: 
Send for them 


The West Virginia Rail Co. 


Huntington. W. Va. 


PITTI 


_ FLORY HOISTS 


| 
| 
| 
| 

+ 


For the Mine That Needs 
a “Different” Hoist 


For fifty years and more, Flory has specialized in 
building hoists to suite the particular requirements 
of the mines for which they are intended. That's 
why shutdowns for “hoist troubles” are practically 
unknown in mines where Flory Hoists pull the load. 
Consult a Flory representative about that next hoist. 


S. FLORY MFG. CO., BANGOR, PA. 


Sales Agents in Principal Cities 


ir 


Track Efficiency 


Track safety and efficiency depend 
upon good materials and good engi- 
neering. 


We supply both. The results to you 
mean more uniform operation, better 
car distribution, fewer delays, mini- 
mum traffic congestion, and less equip- 
ment required. 


Tue CENTRAL Froc & Swirtcu Co. 
CINCINNATI, OHIO 


Safety First That Lasts 


CENTRAL 


| Mine Track Equipment 


| 
® 
| 
| 
= 
= 
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SWITCHBOARD WIRE 
AND CABLES 


American Steel & Wire Co., Chicago, 
Ill., and New York. 

John A. Roebling’s Sons Co., 
Trenton, New Jersey. 


SWITCHBOARDS, POWER 

Allis-Chalmers Mfg. Co., Milwau- 
kee, Wis. 

SWITCHES 

Sweet’s Steel Co., Williamsport, Pa. 


SWITCHES  (Disconnecting 
and Electric) 


Electric Co., Schenectady. 


SWITCHES AND FROGS, 
TROLLEY 

American Mine Door Co., Canton, 
Ohio. 


Central Frog & Switch Co., Cincin- 
nati, Ohio. 


Ohio Brass Co., Mansfield, Ohio. 


TACKLE BLOCKS 


John A. Roebling’s Sons Co., 
Trenton, New Jersey. 


TELEGRAPH AND TELE- 
PHONE WIRES AND 
CABLES 


American Steel & Wire Co., Chicago, 
Ill., and New York. 


John A. Roebling’s Sons Co., 
Trenton, New Jersey. 


TELEPHONE CORDS 


American Steel & Wire Co., Chicago, 
Ill., and New York. 


John A. Roebling’s Sons Co., 
Trenton, New Jersey. 


THIMBLES 

American Steel & Wire Co., 
Ill., and New York. 

John A. Roebling’s Sons Co., 
Trenton, New Jersey. 


Chicago, 


THROTTLES, Rock Drill 


Knox Mfg. Co., 811-821 Cherry St., 
* Philadelphia, Pa. 


TIES (Steel, Mine) 


Carnegie Steel Co., Pittsburgh, Pa. 
Central Frog & Switch Co., Cincin- 
nati, Ohio. 


TILLER ROPE 


John A. Roebling’s Sons Co., 
Trenton, New Jersey. 


TIMBER PRESERVING 
EQUIPMENT 


Allis-Chalmers Mfg. Co., 
kee, Wis. 


TIMBERS, STEEL MINE 
Carnegie Steel Co., Pittsburgh, Pa. 


TIPPLES 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, 

Roberts & Schaefer Co., Chicago, III. 


TIPPLE EQUIPMENT 
The Jeffrey Mfg. 
North 4th St., Columbus. Ohio. 


Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 


Roberts & Schaefer Co., 
Bldg., Chicago, Ill. 


TIRE WIRES 


John A. Roebling’s Sons Co., 
ten, New Jersey. 


Milwau- 


Wrigley 


Tren- 


TOOLS, Blacksmiths (for 
drill steel) 
Ingersoll-Rand Co., New York City. 


TOOLS & SUPPLIES 


Keystene Churn Drill Co., 
Falls, Pa. 


| 


| Hendrick Mfg. 
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TORCHES, Brazing, Carbon 
Burning, Cutting, Lead 
Burning, Welding, Welding 
and Cutting 


Oxweld Acetylene Co., 
St., New York City. 


TRACK BOLTS 
Sweet’s Steel Co., Williamsport, Pa. 


TRACK EQUIPMENT 


Carnegie Steel Co., Pittsburgh, Pa. 
Sweet’s Steel Co., Will jiamsport, Pa. 


TRACK LAYOUTS (Indus- 
trial) 
Sweet’s Steel Co., Williamsport, Pa. 


TRACKS, PORTABLE, 
RAIL, Ete. 
Carnegie Steel Co., Pittsburgh, ned 


Central Frog & Switch Co., Cincin. 
nati, io. 


West Virginia Rail Co., Hunting- 
ten, W. Va. 


TRACK (Portable) 
Carnegie Steel Co., Pittsburgh, Pa. 


Sweet’s Steel Co., Williamsport, Pa. 


TRACK (Portable, Assem- 
bled and Unassembled, 
Riveted or Bolted) 

Carnegie Steel Co., Pittsburgh, Pa. 

Central tend & Switch Co., Cincin. 
nati, 

West Vieginls Rail Co., Huntingten, 
W. Va. 


30 E. 42nd 


TRACK SUPPLIES 


Carnegie Steel Co., Pittsburgh, Pa. 
Central Frog & Switch Co., Cincin- 
nati, Ohie. 


West Virginia Rail Co., Huntingten, 
W. Va. 


TRAMWAYS, AERIAL 
eee Steel & Wire Co., Chicago, 


Leschen & Sons Rope Co., A., St. 
Louis, Mo. 


TRANSFORMERS 

Allis-Chalmers Mfg. Co., 
kee, Wis. 

TRANSMISSION, SILENT 
CHAIN 


Link-Belt Co., 300 W. Pershing Rd., 
Chicago, 


Morse Chain Co., Ithaca, N. Y. 


TREADS, SAFETY STAIR 
Co., Carbondale, Pa. 


Milwau- 


| TROLLEY FROGS 
| Ohio Brass Co., Mansfield, Ohio. 


TROLLEY (Hangers and 
Clamps) 
Genera! Electric 

Be 


Co., Schenectady, 


| Ohio Brass Co., Mansfield, Ohio. 


Company, 958-99 


TROLLEY MATERIAL, 
OVERHEAD 
Ohio Brass Co., Mansfield, Ohio. 


TROLLEY WHEELS AND 
HARPS 

Goodman Mfg. Co., 
48th Pl. Chicago, Ill. 

Ohio Brass Co., Mansfield, Ohio. 


TROLLEY WIRE 
American Steel & Wire Co., Chicago, 
Ill., and New York. 


John A. Roebling’s Sons Co., 
ton, New Jersey. 


| TRUCKS, WELDER’S 


Beaver | 


Oxweld Acetylene Co., 30 E. 42nd 


St., New York City. 
TURBINE BLOWERS 


Rebinson Ventilating Co., 
Pa. 


Halsted St. and | 


Tren- | 


Zelienople, | 


| TURBINES, HYDRAULIC 


Allis-Chalmers Mfg. Co., Milwau- 
kee, Wis. 


TURBINES, STEAM 


Allis-Chalmers Mfg. Co., 
kee, is. 


TURNBUCKLES 


American Steel & Wire Co., Chicago, 
Ill., and New York. 


John A. Roebling’s Sons Co., Tren- 
ton, New Jersey. 


TURNOUTS 
Sweet’s Steel Co., Williamsport, Pa. 


VALVES 
Ohio Brass Co., Mansfield, Ohio. 


VALVES, Back Pressure, 
Pressure Reducing 

Oxweld Acetylene Co., 30 E. 42nd 
St.. New York City. 

VALVES, Plug 

Knox Mfg. Co., 811-821 Cherry St., 
Philadelphia, Pa. 

VALVES, Quarter Turn 

Knox Mfg. Ce., 811-821 Cherry St., 
Philadelphia, Pa. 

VALVES, Quick Opening 


Knox Mfg. Co., 811-821 Cherry St., 
Philadelphia, Pa. 


VALVES, ROCK DRILL 
OILER 

Knox Mfg. Ce., Philadelphia, Pa. 

VALVES, ROCK DRILL 
THROTTLE 

Knox Mfg. Ce., Philadelphia, Pa. 


VALVES, Steam Throttle 


Knox Mfg. Co., 811-821 Cherry St., 
Philadelphia, Pa. 


VENTILATING EQUIP- 
MENT 


— Ventilating Co., Zelienople, 
a. 


VISES, Riggers 

John A. Roebling’s Sons Co., 
ton, New Jersey. 

WAGON LOADERS 


Conveyor Sales Co., Inc., 299 Broad- 
way, New York City. 


Tren- 


| The Jeffrey Mfg. Company, 958-99 
| North 4th 8t., Columbus, Ohio. 


Link-Belt Co., 300 W. Pershing Rd., 
Chicago, IIl. 


WASHERIES 


Allis-Chalmers Mfg. Co., Milwau- 
kee, is. 


Link-Belt Co., 300 W. Pershing Rd., 
Chicago, 


Roberts & Schaefer Co., Chicago, Ill. 


| WEIGH BASKETS 
Roberts & Schaefer Co., Chicago, Il. 


WELDING CARBONS (for 
Electric Arc and Gas Weld- 
ing Operations) 

National Carbon Co., 


Inc., Cleve- 


land, Ohio and San Francisco, 
Calif. 
| WELDING and CUTTING 


Acetylene) 


Oxweld Acetylene Co., 
St., New York City. 


| 
| APPARATUS, Ete. (Oxy- 
30 E. 42nd 


| WELDING APPARATUS, 
ELECTRIC ARC 
Ohie Brass Co., Mansfield, Ohio. 


| WELDING GAS 
Prest-O-Lite Co., Inc., 
St., New York City. 


30 E. 42nd 
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WELDING SUPPLIES 


Oxweld Acetylene Co., 30 E. 42nd 
&., New York City. 


WELDING WIRE, Electric 


American Steel & Wire Co., Chicage, 
Ill., and New York. 


John A. Roebling’s Sons Co., Tren- 
ton, New Jersey. 


WELDING WIRE, Gas 


American Steel & Wire Co., Chicage, 
Ill., and New York. 


John A. Roebling’s Sens Co., Tren- 
ton, New Jersey. 


WELL DRILLING 
MACHINERY 

Keystone Churn Drill Ce., Beaver 
Falls, Pa. 


WELL DRILLING MaA- 
CHINERY 


Mott Core Drilling Ce., 
ton, W. Va. 


Hanting- 


WELL DRILLS, for Water, 
Well and Gas 

Drill Ce., Beaver 
Falls, P. 


WHEELS, STEEL, MINE 
CAR AND LOCOMO- 
TIVES 

Carnegie Steel Co., Pittsburgh, Pa. 


WIRE AND CABLE 


American Steel & Wire Ce. Chi- 
cago and New York. 


Roebling Sons, The John A., Tren- 
ton, N. J. 

WIRE ROPE 

—s Steel & Wire Co., Chicago, 


Leschen & Sons Rope Ce., A., St. 
St. Louis, Mo. 


WIRE ROPE, in Special and 
Standard Constructions for 
all purposes 


John A. Roebling’s Sons Co., Tren- 
ton, New Jersey. 


WIRE ROPE FITTINGS 


American Steel & Wire Ce., Chi- 
cago and New York. 


Leschen & Sons Rope Co., A., St. 
St. Louis, Mo. 


WIRE ROPE SLINGS 


American Steel & Wire Co., Chicago, 
Ill., and New York. 


John A. Roebling’s Sons Co., Tren- 
ton, New Jersey. 

WIRE ROPE TRAMWAYS 

oe Steel & Wire Co., Chicago, 


Leschen & Sons Rope Co., 
Louis, Mo. 


WIRE, WELDING 


American Steel & Wire Co., Chicago, 
Iil., and New York. 

Oxweld Acetylene Co., 30 E. 42nd 
St.. New York City. 


WOOD BORING MACHINES, 
Pneumatic 
Ingersoll-Rand Co., New York City. 


WOOD PRESERVATIVES 
American Lumber & Treating Corpn,. 
_ Lake Shore Drive, Chicago, 


United Wood Treating Corpn., 1138 
Lake Shore Drive, Chicago, Ill. 


WOOL GREASE 


Keystone Lubricating Co., 
delphia, Pa. 


WORM GEAR DRIVES 
Fawcus Machine Co., Pittsburgh, Pa 


WRENCHES, ALLIGATOR 


John A. Roebling’s Sons Co., Tren 
ton, New Jersey. 


A., St. 


Phila- 
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PERFORATED 
METAL 

SCREENS 


for 
every 
purpose 


Elevater Bucket (plain or per- “*Mitco” Interlocked Steel Grating 
ferated) Light and Heavy Steel Plate 
Stacks and Tanks Construction 


Le HENDRICK MFG. CO., Carbondale, Pa. 


= =a New York Office Pittsburgh Office: Hazleton, Pa., Office: 
30 Church St. 954 Union Trust Bldg. 705 Markle Bank Bidg 


THE 
/NDUSTRIBL 


WORLD 


JOINTS: 
BOLTS+*+(Track) 

Cross) 


THE KEYSTONE LUBRICATING CO. 
} Executive Office and Works: Philadelphia, Pa. 


FAWCUS 


Use Fawcus Herring- 
bone Gear Drives for 
driving your hoists, 
fans, conveyors, pick- 
ing tables, pumps and 


compressors. They 
save 25% to 50% in 


maintenance and op- 


Write for Catalog erating costs. 
SWEET’S STEEL COMPANY FAWCUS MACHINE CO 
Manufacturers 
| WILLIAMSPORT, PENNA. | PITTSBURGH, PA. 


The> Greater? Handbook SAFETY 


NE of the recent additions to The Hand- 
book of Standard and Approved American Coal 


underground stations and switchboards; 
cables for portable equipment; 


trailing 
electric lamps; 


Mining Practice—is Safety Rules for Installing and 
Using Electrical Equipment in Coal Mines. 


These new standards are divided into four general 
divisions: (1) General Rules, (2) Stationary 
Electrical Equipment, (3) Portable Electrical 
Equipment, and (4) Circuits and Conductors. 


Under these general classifications are: Voltage 
capacity; prevention of accidents and fires; gas 
and dust hazards; electrical equipment on tipples 
and surface structures; electrically driven mine 
ventilating fans; electrically operated hoists; 


These rules have recently been released and 
are receiving much favorable comment as a 
valuable addition to this practical handbook. 


Another recent and valuable supplement has 
been added to the original handbook in the 
form of thirty-three detailed drawings of 
frogs and switches. 


This Handbook is pocket size, loose-leaf and will be kept up-to-date 
as recommendations are approved. Its price is $5. This includes 
@ subscription to The Mining Congress Journal. For further infor- 
mation, address The American Mining Congress. 


single-shot blasting ; surface circuits ; circuits lead- 
ing underground; underground power, lighting 
and miscellaneous circuits, together with permis- 
sible equipment and approved wiring. 


These standards have just received the official 
approval of the American Engineering Standards 
Committee. 


The American Mining Congress 
841 Munsey Building, Washirgton, D. C. 


STANDARDIZATION DIVISION, 
The American Mining Congress, 
841 Munsey Building, Washington, D. C. 


Congress Journal. 


Handbook of Standard and Approved American Coal Mining Methods, 
Practice Equipment—each order to include a subscription to The Mining 
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American Mining Congress 


OFFICERS AND COMMITTEES, 1927 


OFFICERS 
Wm. H. Lindsey, President 
Robert E. Tally, First Vice-President 
George _B. Harrington, Second Vice-President 
H. W. Seaman, Third Vice-President 
J. F. Callbreath, Secretary 
DIVISION STAFF 
Geerge H. Bailey, Counsel 
M. W. Kriegh, Taz Division : 
Dr. Henry Mace Payne, Consulting Engineer 
> H. Pullman, Publicity Department 
R. Coombes, Asst. to Secretary 
DIRECTORS 
H. W. Seaman, Chicago, III. 
Archibald Douglas, New York City, N. Y. 
Bulkeley Wells, Denver, Colo. 
Sidney J. Jennings, New York, N. Y. 
L. S. Cates, Salt Lake City, Utah 
Stanly Easton, Kellogg, Idaho 
Wm. H. Lindsey, Nashville, Tenn. 
E. L. Doheny, Los Angeles, Calif. 
Robert E. Tally, Clarkdale, Ariz. 
George B. Harrington, Chicago, Ill. 
J. G. Bradley, Dundon, W. Va. 
Hugh Shirkie, Terre Haute, Ind. 
James T. Skelly, Wilmington, Del. 


EXECUTIVE COMMITTEE 


H. W. Seaman Hugh Shirkie 
George B. Harrington 


WESTERN DIVISION 


BOARD OF GOVERNORS 
Imer Pett, Salt Lake City, Chairman of the 


vision. 
A. G. Maekensie, Salt Lake City, Secretary of the 
Division. 


Artsena—Rebert E. Tally, United Verde Copper 
B. Gohring, 419 Heard 


Kerr, 619 California St., 
C. Knapp, Natomas 
San Francisco. 

elerado—Jesse F. McDonald, Denver, Colo.; M.- 
B. Temblin, 487 State Office Building, Denver, 


Colo. 
Idaho—A. P. Ramstedt, Wallace, Idaho; Ravenel 
Macbeth, Idaho Mining Association, Wallace, 
Idaho 


Mentane—W. aes Anaconda Copper Mining 
Ce., Butte, M 
Rives, Nevada Mine Opera- 
tors’ Assn., Reno, Nev.; C. B. Lakenan, Nevada 
Cons. Copper Mining Co., McGill, Nev. 

New Mexico—John M. Sully, Chino Copper Co., 
Hurley, N. Mex.; Jos. Woodbury, New Mexico 
ag i The American Mining Congress, Silver 
City, N. Mex. 

Oregen—Robert M. Betts, Cornucopia Mining Co., 
Cornucopia, Oreg 

South Debote—B. °c. Yates, Homestake Mining 
Co., Lead, 8. Dak. 

Utah—Imer Pett, Bingham Mines Co., Salt Lake 
City; A. G. Mackenzie, 212 Kearns Building, 
Salt Lake City, Utah. 

Washington—Raymond Guyer, Symons Building, 
Spokane, Wash. 


SOUTHERN DIVISION 


BOARD OF GOVERNORS 

R. G. Brown, Louisville, Miss., 
Division. 

Henry Mace Payne, 841 Munsey Bldg., 
ton, D. C., Secretary of the Division. 

Arkansas—J. H. Hand, Yellville. 

Alabama—Theodore Swann, Brown-Marx Bldg., 
Birmingham. 

Florida—C. G. Memminger, Pres., 
phate Co., Asheville, N. C. 

Georgia—Dr. A. V. Henry, Ga. 
nology, Atlanta. 

Kentucky—J. E. Johnson, Sec’y, 
Opers. Ass’n, Lexington. 

Louisiana—W. H. Sullivan, 

Mississippi—R. G. Brown, 

North Carolina—Dr. 
School of Ceramics, Raleigh. 

South Carolina—E. L. Hertzog, Spartanburg. 

Tennessee—Howard I. Young, Mgr., Amer. Zinc 
Co., Mascot. 

Texas—J. H. Little, Supt., M. K. T. R. R., Waco, 

Virginia—Chas. W. Johnston, Mgr., Va. Smelting 
Co., West Norfolk. 


Chairman of the 


Washing- 


Coronet Phos- 
School of Tech- 
Kentucky Coal 
Bogalusa. 


Louisville. 
Greaves- Walker, 


MANUFACTURERS DIVISION 
OFFICERS 


Honorary Chairmen 
N. S. Greensfelder, Hercules Powder Co., Wil- 
mington, Del. 


J. C. Wilson, Ohio Brass Co., 


Chairman 


Mansfield, Ohio. 


H. K. Porter, Hyatt Roller Bearing Co., Harri- 
son, N. J. 


Vice-Chairmen 
H. A. Buzby, Keystone Lubricating Co., Phila- 
delphia, Pa. 
C. L. Herbster, Hockensmith Wheel & Mine Car 
Co., Penn, Pa. 
F. J. Maple, John A. Roebling’s Sons Co., Tren- 
ton, N. J. 
Members 
American Car & Foundry Co., 30 Church St., 
New York City. H. C. Wick. 
Atlas Powder Co., Wilmington, Del. G. S. Scott. 
Automatic Reclosing Circuit Breaker Co., Colum- 
bus, Ohio. C. M. Hickle. 
a Steel Co., Pittsburgh, Pa. 
chell. 


R. L. Twit- 


Central Frog & Switch Co., Cincinnati, Ohio. 
E. R. Heitemann. 
Cutler-Hammer Mfg. Co., Milwaukee, Wis. G. 8. 


Crane 


Dravo-Doyle Co., Dravo Bidg., Pittsburgh, Pa. 


E. F. Austin. 
E. I. du Pont de Nemours & Co., Inc., Wilming- 
ton, Del. F. Carley. 
— Storage Battery Co., Orange, N. J. G. E. 


Ww. 
Eleetrie Railway Equipment Co., Cincinnati, Ohio. 
A. L. Johnston. 
= Wheel & Car Corp., Bristol, Va.-Tenn., 
P. Daniel. 
Generai Electric Co., Schenectady, N. Y. L. W. 


ugg. 
Hendrick Mfg. Co., Carbondale, Pa. 


B. G. Shol- 

ton. 

Hercules Powder Co., Wilmington, Del. N. §&. 
Greensfelder. 

Hockensmith Wheel & Mine Car Co., Penn, Pa. 
C. L. Herbster. 

Robt. Holmes & Bros., Inc., Danville, Il]. Grant 
Holmes, Pres. 

— Roller Bearing Co., Newark, N. J. H. K. 
orter. 

Jeffrey Mfg. Co., Columbus, Ohio. Robt. Jeffrey. 


Keystone Consolidated Publishing Co. Ralph C. 
Becker, 10th Ave. at 86th St., New York City. 


Keystone Lubricating Co., Philadelphia, Pa. 
H. A. Buzby. 

Link-Belt Co., Chicago, Ill. Rex Martin. 

Ludlow-Saylor Wire Co., St. Louis, Mo. Duncan 


eier. 

Mancha Storage Battery Co., St. Louis, 
Mo. Raymond Manch 

Mine Safety Appliances Sa Pittsburgh, Pa. J. 
T. Ryan. 

Myers-Whaley Co., 
Whaley. 

Morse Chain Co., Ithaca, N. Y. C. L. Saunders. 

National Carbon Co., Inc., P. O. Box 400, Cleve- 
land, Ohio. E. A. Williford. 

Ohio Brass Co., Mansfield. Ohio. J. C. Wilson. 

Phillips Mine & Mill Supply Co., Pittsburgh, Pa. 
J. Milton Duff. 

Roberts & Schaefer Co., Wrigley Bldg., Chicago, 
Ill. Col. W. R. Roberts, Pres. 

John A. Roebling’s Sons Co., N. J. 
F. J. Maple. 


Knoxville, Tenn. Wm. A. 


Trenton, 


Southern Wheel Co., St. Louis, Mo. F. C. Turner, 
Vice-Pres., 1308 Keystone Bldg., Pittsburgh, Pa. 

Streeter-Amet Weighing & Recording Co., Chi- 
cago, Ill. H. F. Reck. 

Timken Roller Bearing Co., Canton, Ohio. E. R. 
Phillips. 

W. S. Tyler Co., Cleveland, Ohio. G. R. Delamater. 

~ Car & Wheel Co., Barnesville, Ohio. H. H. 

att. 

Weir Kilby Corpn., Cincinnati, Ohio. J. K. Lans- 
downe. 

Westinghouse Electric & Mfg. Co., East Pitts 


burgh, Pa. P. H. Grunnagle. 
TAX DIVISION 

GENBRAL TAX COMMITTEE 
Paul Armitage, Chairman 

233 Broadway, New York, N. Y. 

Geo. E. Holmes, Vice-Chairman 

15 William St., New York, N. Y. 
R. C. Allen, Hanna Building, Cleveland, Ohio. 
A. Scott Thompson, Miami, Okla. 


ae - Gower, 20 Exchange Place, New York, 

R. V. Norris, 520 Second National Bank Bldg., 
Wilkes-Barre, Pa. 

J. C. Dick, 511 Newhouse Bldg., Salt Lake City, 
Utah. 

A. P. Ramstedt, Wallace, Idaho. 


E. L. Doheny, 120 Broadway, 
T. O. McGrath, Bisbee, Ariz. 
Robt. N Miller, Southern Bldg., 


New York City. 


H. B. Fernald, 50 Broad St., New York City. 
T._ T. Brewster, Federal Res. Bank Bldg., St. 
Louis, Mo. 


Wm. N. Davis, Bartlesville, Okla. 


STANDARDIZATION DIVISION 
Metal and Coal Mining Branches 
COAL MINING BRANCH 
General Committee 
Celonel Warren R. Roberts 


Roberts & Schaefer Co., 


Washington, D. C. 


(Chairman). Pres., 
Wrigley Bldg., Chicago, 


A. B. Kiser, Supt. of Elec. Equipment, Pittsburgh 
Coal Co., Pittsburgh, Pa. 

R. E. Krape, Gen. Mgr., Timber Dept., Rochester 
& Pittsburgh Coal & Iron Co., Indiana, Pa. 

J. A. Malady, Master™ Mech. & Elec. Engr., Hill- 
man Coal & Coke Co., 2307 First Natl. Bank 
Bidg., Pittsburgh, Pa. 

James Needham, Genl. Supt. of Mines, St. Paul 
Coal Co., 1368 Fullerton Ave., Chicago, IL 
Fred Norman, Ché. Engr., River 

Mining Co., Kittanning, Pa. 


F. L. Stone, Industrial Engr. Dept., General 
Co., Schenectady, 
. J. Montgomery, Jeffrey Mfc. Co., Columbus, 


hio. 


L. E. Young, Vice President, Pittsburgh Coal Co., 
Pittsburgh, Pa. 


Coal Mine Mechanization Investigation 


G. B. Southward, Engr. in charge, 841 Munsey 
Bldg., Washington, D. C. 


Underground Transportation 
Fred Norman, Chairman 


MAIN COMMITTBS 

Fred Norman (Chairman), Chf. Engr., Allegheny 
Rivers Mining Co., Kittanning, Pa. 

Frank S. Barks, Pres., Lincoln Steel and Forge 
Co., St. Lotis, Mo. 

Graham Bright, Mine Safety Appliances Co., Brad- 
Bay Ave. and Thomas Blvd., Pittsburgh, Pa. 

ryan, Salesma:, General Electric Co., 535 

“Smithfield St., Pittsburgh, Pa. 

Frederiek C. Coseo, Chf. Draftsman, Jeffrey Mfg. 
Co., Columbus, Ohio. 

A. H. Ehle, Mgr., Domestic Sales, Baldwin Loco- 


poke Works, 500 N. Broad St., Philadelphia, 

a. 

W. J. Fene, Asst. Chf. Engr., Mine Safety 
Service, U. S. Bureau of Mines, 4860 Forbes 


St., Pittsburgh, Pa. 
Robert J. Forester, Supt., Paradise Coal Co., Du 
Quoin, Ill 
J. B. Forrester, Chf. Engr., 
Co., Hiawatha, Utah. 
J. D. Martin, Genl. Supt. of Coal Mines, Virginia 
_ Coal & Coke Co., Payne Bldg., Roanoke, 


United States Fuel 


Charles M. Means, Cons. Engr., Charles M. Means 
Co., 447 Oliver Bldg., Pittsburgh, Pa. 

Arthur Neale, Ass’t Gen’! Mgr. of Mines, Pitts- 
burgh Coal Co., 1018 Oliver Bldg., Pittsburgh, 


Pa. 
T. A. Parker, 407 Olive St., St. Louis, Mo. 
Chas. H. Partington, Chief Engr., Cincinnati 
Frog & Switch Co., Cincinnati, Ohio. 
H. K. Porter, Car & Truck Dept., Hyatt Roller 
6 Bearing Co., Newark, N. J. 


H. Shapter, Commercial Engr., Industrial 
Dept., General Electric Co., Erie, Pa. 
E. A. Watters, Genl. Supt., Hick Coal Companies, 


Box 405, Leechburg, Pa. 
C. E. Watts, Mech. Engr., 
Mining Co., Windber, Pa. 


SUB-COMMITTES NO. 1—COAL MINE CAR DESIGN AND 
CONSTRUCTION 

Arthur Neale (Chairman), Ass’t. Genl. Mgr. of 
Mines, Pittsburgh Coal Co., 1018 Oliver Bldg., 
Pittsburgh, Pa. 

H. M. Estabrook, Standard Steel Car Co., Frick 
Blidg., Pittsburgh, Pa. 

L. Herbster, Vice-Pres., 
& Mine Car Co., Penn, Pa. 

R. L. Kingsland, Genl. Supt., Power & Mechanical 
Dept., Consolidation Coal Co., Fairmont, W. Va. 

W. C. Sanders, Rwy. Equipment Engr., Timken 
Roller Bearing Co., Canton, Ohio. 

C. E. Watts, Mech. Engr., Berwind White Coal 
Mining Co., Windber, Pa. 

Victor Willoughby, Gen. Mech. Engr., Amer. Car 
& Foundry Co., 165 Broadway, New York City. 
. K. Witmer, Master Mechanic, Westmoreland 
Coal Co., Irwin, Pa. 


Berwind White Coal 


Hockensmith Wheel 


SECTIONAL COMMITTEB ON TYPES OF HAND BRAKES 


R. H. Kudlich (Chairman), U. S. Bureau of Mines, 
Washington, D. C. 

Thos. G. Fear, Engr. of Transportation, Consel- 
idaticn Coal Co., Fairmont, W. Va. 

Wm. J. Hill, Senior Mine Inspector, Travelers 
Insurance Co., 1103 Commonwealth Bldg., Pitts- 
burgh, Pa. 

W. H. Robinson, Chf. Inspector, 


The Associated 
Companies, 207 Fulton Bldg., 


Pittsburgh, Pa. 
SECTIONAL COMMITTEE ON MINE CAR WHEELS 


C. K. Witmer (Chairman), Master Mechanic, 
Westmoreland Coal Co., Irwin, Pa. 

W. E. Farrell, Pres., Easton Car and Construc- 
tion Co., Easton, Pa. 

John M. Lewis, Chf. Engr., Houston Coal and 
Coke Co., 1532 Union Trust Bidg., Cincinnati, O. 

Arthur Neale, Asst. Genl. Mgr. of Mines, Pitts- 
burgh Coal Co., 1018 Oliver Bldg., Pittsburgh, 
Pa. 

Cecil W. Smith, Chf. Engr., Illinois Coal Corpn., 


1380 Old Colony Bldg., 
W. G. Srodes. Snnt., 
nango Furnace Co., 


Chicago, Ill. 
Coal and Coke Dept., She 
Ligonier, Pa. 


— tJ 
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New River 
Smokeless 


BUNKER COAL 
SUPPLIED AT 


PHILADELPHIA 


| NEW YORK 
| 
| SAVANNAH, GA. 


PHILADELPHIA 
BALTIMORE, MD. 
ee BOSTON CHARLESTON CHARLOTTE 
HAMPTON ROADS, VA. 
JACKSONVILLE, FLA. DETROIT NEW YORK NORFOLK 


OPERATORS 


IF YOU HAVE A COAL OF 

DEPENDABLE QUALITY WE CAN 

HELP YOU SOLVE THE PROBLEM 

OF FINDING A READY MARKET 
FOR YOUR PRODUCT. 


GENERAL COAL COMPANY 


CINCINNATI 


PITTSBURGH 


Anthracite 


EXPORT AND 


COASTWISE 
COAL 


LOADED AT 
BALTIMORE, MD. 


CHARLESTON, S. C. 
HAMPTON ROADS, VA. 


NEW YORK 
PHILADELPHIA 


No shafts, no gear, mini- 
Will crush 
as much as 10 


mum friction. 
with 1 h. p. 
h. p. will crush with stamps. 
% h. p., $225; 
l0-ton mill, $475; 35-ton 
mill, $950. Up to 500 tons 


5-ton mill, 


per day. 
ELLIS BALL-CHILI MILL 


ELLIS MILL COMPANY 


OFFICE: 147 PROSPECT AVENUE 
Show Reom: 153 Stillman St. (near 3d and Bryant) 


SAN FRANCISCO, CALIP. 


Diamond Machine Co. 


Monongahela, Pa. 


Manufacturers of 


ELECTRIC HOISTS for all mining pur- 
poses Qy Fort Wayne Electric Rock Drills 
> Legrabon Mine Dusting Machines 


Agents—-Cooke-Wilson Electric Supply Co. 


Pitisburgh, Pa, 


Charlesion, W. Va 


RADIUM ORE 


High and Low Grade Carnotite containing 
Uranium and Vanadium. 


0. BARLOW WILLMARTH 


Montrose, Colo., U.S. A. 


| SAFETY with 
ELECTRICAL EQUIPMENT? 


Turn to page 35 


| 


O 


Automatic 
Feeding 
Systems 


Include machines for all conditions 


found at any mine. 


Send us your 


problems and let us show you our 
method of economically handling your 


cars. 


The Mining Safety Device Co. 


Bowerston, Ohio 
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SUB-COMMITTEE NO. 2—MINE TRACKS AND SIGNALS 


Chas. H. Partington (Chairman), Chief Engineer, 
a Cincinnati Frog & Switch Co., Cincinnati, 
Ohio. 

C. A. Alden, Chief Engineer, Frog & Switch Dept., 
Bethlehem Steel Co., Steelton, Pa. 

Geo. Ashton, Pres., The Central Frog & Switch 
Co., Cincinnati, Ohio. 

Crawford, Crawford Machinery Co., 
Bessemer Bldg., Pittsburgh, Pa. 
A. Culp, Consulting Engineer, 
Bidg., Birmingham, Ala. 

T. H. Edelblute, Representative of the Cincinnati 

& Switch Co., Wabash Bidg., Pittsburgh, 
a. 

Wm. F. Henke, Asst. Engr., the Cincinnati Frog 
& Switch Co., Cincinnati, Ohio. 

F. C. Hohn, Consulting Engineer, Pennsylvania 
Appraisement Co., Scranton, Pa. 

Wm. G. Hulbert, Genl. Supt., Wm. Wharton, Jr., 
Company, Easton, Pa. 

R. = Ireland, Jr., M. A. Hanna Co., Cleveland, 


io. 

H. L. Koch, Mgr., Industrial Dept., 
Co., 2 Rector St., New York City 

Fred Norman, Chief Engineer, Allegheny River 
Mining Co., Kittanning, Pa. 

W. Perdue, Chief Engineer, Western Plants, 
Ramapo-Ajax Corporation, Chicago, 

S. F. Perry, Representative of the Cincinnati Frog 
& Switch Co., Pittsburgh, Pa. 

J. B. Strong, President, Ramapo-Ajax Corpora- 
tion, 30 Church St., New York City. 

J. R. Ulrich, Bethlehem Steel Co., Bethlehem, Pa. 

H. N. West, Chief Engineer, Weir-Kilby Corpora- 
tion, Norwood, io. 

SUB-COMMITTEB NO. 3—MINB LOCOMOTIVES 

Graham Bright (Chairman), Mine Safety Ap- 
pliances Co., Braddock Ave. and Thomas Blvd., 
Pittsburgh, Pa. 

Jos. Bryan, Salesman, General Electric Co., 535 
Smithfield St., Pittsburgh, Pa. 

Frederick C. Coseo, Chf. Draftsman, Jeffrey Mfg. 
Co., Columbus, Ohio. 

A. H. Ehle, Mgr., Domestic Sales, Baldwin Loco- 
ae Works, 600 N. Broad St., Philadelphia, 


8s. Farnham, Mng. Engr., Goodman Mfg. Co., 
S. Halsted St., Chicago, Ill. 

W. J. Fene, Asst. Chf. Engr., Mine Safety Serv- 
ice, U. S. _ of Mines, 4800 Forbes St., 


Brown-Marx 


Sweet's Steel 


G. H. Rng Commercial Engr., Industrial 
Dept., General Electric Co., Erie, Pa. 

Mining and Loadi E t 


L. E. Young, Chairman 
SUB-COMMITTEB NO. 1—LOADERS 
T. E. Jenkins (Chairman), Vice-Pres., West Ken- 
tucky Coal Co., Sturgis, Ky. 
* Newell G. Alford, Cons. Engr., Howard N. Eaven- 
son & Associates, Union Trust Bldg., Pittsburgh, 


Pa 
Frank E. Cash, United States Bureau of Mines, 
4800 Forbes St., Pittsburgh, Pa. 

Walter M. Dake, Joy Machine Co., Franklin, Pa. 
J. L. Goss, Sales Megr., Bertrand P. Tracy Co., 
Fulton, Page & Hopkins Sts., Pittsburgh, Pa. 

A. C. Green, Goodman Mfg. Co., Chicago, Ill. 

G. W. Hay, Genl. Mgr., Consolidation Coal Co., 
Watson Bldg., Fairmont, W. Va. 

F. V. Hicks, Union Pacific Coal Co., 


Wyo. 
N. D. Levin, Jeffrey Mfg. Co., Columbus, Ohio. 
N. H. McClevey, Vice-Pres. & Genl. Mgr., Pike 
County Coal Corpn., Petersburg, Ind. 
E. S. McKinlay, Pres., McKinlay Mng. & Loading 
Machine Co., Pt. Pleasant, W. Va. 
Alex Palmros, Link-Belt Co., Philadelphia, Pa. 
— A. Newdick, The Coloder Co., Columbus, 
‘io. 
W. D. Turnbull, Westinghouse Elec. & Mfg. Co., 
E. Pittsburgh, Pa. 
Wm. Whaley, Genl. Myers-Whaley Co., 
Knoxville, Tenn. 
SUB-COMMITTEB NO. 2—CONVEYORS 

A. P. Cameron (Chairman), Vice-Pres., West- 
moreland Coa] Co., Irwin, Pa. 
. H. Adamson, Stephens-Adamson Mfg. Co., 
Aurora, Ill. 

W. L. Affelder, Asst. to Pres., Hillman Coal & 
— Co., First Natl. Bank Bldg., Pittsburgh, 

a. 

J. A. Appleton, Ironton Engine Co., Ironton, Ohio. 

John S. Beltz, Mining Engineering Dept., Jeffrey 
Mfg. Co., Columbus, Ohio. 

Frank E. Cash, U. S. Bureau of Mines, 4800 
Forbes St., Pittsburgh, Pa. 

T. W. Dawson, Chief Engr., H. C. Frick Coke Co., 
Scottdale, Pa. 

Thos. G. Fear, Engr. of Transportation, Consol- 
idation Coal Co., Fairmont, W. Va. 

Chas. Gottschalk, Cons. Engr., Evansville, Ind. 


Rock Springs, 


Mer., 


= A. Knox, Supt., Gunn-Quealy Co., Gunn, 
E. bs be Miller, Genl. Supt., Bertha-Consumers Co., 
chel, W. Va. 


C. W. Nelson, District Sales Manager, Mine Safety 
——- Co., 4505 W. 8th St., Cincinnati, 
Ohio. 

Edw. B. Raiguel, Chf. Engr., Coal Service Corpn., 
First Natl. Bank Bldg., Huntington, W. Va. 

D. A. Stout, Chief Engineer of Mines, Fuel Dept., 
Colorado Fuel & Iron Co., Pueblo, Colo. 

W. D. Turnbull, Westinghouse Elec. & Mfg. Co., 

Pittsburgh, Pa 
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J. Charlton Truax, Sales Engr., Bertrand P. 
Tracy Co., Fulton, Page & Hopkins Sts, Pitts- 
burgh, Pa. 

B. A. Walter, Pres., _— Sales Co., 299 
Broadway, New York Cit 

J. D. Zook, Vice-Pres. and Sen. Mer., O’Gara Coal 
Co., McCormick Bldg., Chicago, Ill. 


SUB-COMMITTEE NO. 3—METHODS OF MINING WITH 
MECHANICAL LOADING 
G. B. Southward (Chairman), Coal Service Cor- 
poration, Elkins, W. Va. 
A. R. Anderson, Jeffrey Mfg. Co., 


Ohio. 

D. J. Carroll, Cons. Engr., 224 South Michigan 
Ave., Chicago, Illinois. 

Frank E. Cash, U. S. 
Forbes St., Pittsburgh, Pa. 

Clarence R. Claghorn, Cons. Mng. Engr., 715 
Continental Bidg., Baltimore, Md. 

E. H. Coxe, Cons. Engr., Uniontown, Pa. 

S. W. Farnham, Goodman Mfg. Co., Chicago, Ill. 

E. H. Johnson, The Coloder Co., Columbus, Ohio. 


Columbus, 


Bureau of Mines, 4800 


R. G. Lawry, Contracting Engr., Roberts & 
Schaefer Co., Chicago, Il. 
Rex Martin, Link-Belt Co., Chicago. Ill. 


H. F. McCullough, Mechanization paar. Consoli- 
dation Coal Co., Fairmont, W. 

E. S. McKinlay, Pres., McKinlay Mining & Load- 
ing Machine Co., Pt. Pleasant, W. 

Cecil W. Smith, Chief Engr., Lllinois Gaal Corpn., 
Chicago, 

Walter Stevens, on. 
Glen Rogers, W. 
. W. Whiteside, Chief Engineer, Victor-American 
"Fuel Co., Denver, Colo. 

F. G. Wilcox, Pres., West End Coal Co., Mears 
Bidg., Scranton, Pa. 

R. Y. Williams, Chf. Engr., Weston Dodson & 
Co., Inc., Shenandoah, Pa. 

SUB-COMMITTEB NO. 4—CUTTING MACHINES 

Carl Scholz (Chairman), Raleigh-Wyoming Coal 
Co., Charleston, W. Va. 

E. K. Bowers, Asst. Treas., 
Elec. Co., Harvey, Illinois. 
Walter Calverley, Pres., W. R. Calverley, Inc., 

Clarion, Fa. 


Releigh-Wyoming Coal Co., 


Morgan-Gardner 


Frank E. Cash, U. S. Bureau of Mines, 4800 
Forbes St., Pittsburgh, Pa. 
J. M. Clark, Vice-Pres., Clark & Krebs, Inc., 


Charleston, W. Va. 

R. L. Cox, Jeffrey Mfg. Co., Charleston, W. Va. 

Wm. E. Hamilton, Mgr., Hamilton Engineering 
Co., Columbus, Ohio. 

A. W. Hesse, Cif. Mng. Engr., Buckeye Coal Co., 
Nemacolin, Pa. 

E. S. McKinlay, Pres., McKinlay Mining & Load- 
ing Machine Co., Pt. Pleasant, W. Va. 

M. C. Mitchell, Mer., Sullivan Machinery Co., 
Rwy. Exchange Bidg., St. Louis, Mo. 


Mine Drainage 
J. A. Malady, Chairman 
SUB-COMMITTEB NO. 1—PUMPS FOR DEVELOPMENT 


WworRK 

L.. W. Householder (Chairman), Chf. Engr., 
Rochester & Pittsburgh Coal & Iron Co., 
Indiana, Pa. 

E. F. Austin, Dravo-Doyle Co., Pittsburgh, Pa. 

Herbert Axford, Sales Engr., Ingersoll-Rand Co., 
5 Spruce St., Scranton, Pa. 

J. H. Edwards, "Associate Editor, Coal Age, 2962 
Winters Rd., Huntington, W. Va. 

* hie Emeny, Vice Pres., The Deming Co., Salem, 

J. Holveck, Dist. Mgr., Aldrich Pump Co., 1209 
Bldg., Pittsburgh Pa. 

G. E. + omg Mech. Engr., H. C. Frick Coke Co., 


Scottdale, P. 
Chas. H. ht Genl. Engr. in Chg. Mining 
Section, Westinghouse Elec. & Mfg. Co., 


Pittsburgh, Pa. 
H. ne Nelms, Genl. Supt., New Field By-Products 
‘oal .. North Bessemer, Pa. 
rr Smith, Hydroelectric Pump & Supply Co. 
“Curry Bldg., Pittsburgh, Pa. 
SUB-COMMITTEE NO. 2—PERMANENT PUMPING 
STATIONS 
Parker Cott (Chairman), Salesman, Coal Mine 
Equipment Co., 2218 Farmers Bank Bldg., Pitts- 
burgh, Pa. 
Herbert Axford, Sales Engr., 
610 Spruce St., Scranton, Pa 
Henry E. Cole, Vice Pres., Harris Pump & Sup- 
ply Co., 320 Second Ave., Pittsburgh, Pa. 
J. P. Heidenreich, Asst. Genl. Mgr., Scranton 
Pump Co., Scranton, Pa. 
W. L. Robison, Vice Pres., Youghiogheny & Ohio 
Coal Co., 1230 Hanna Bldg., Cleveland, Ohio. 
as Roth, Emmons Coal Mining Co., Altoona, 


Cecil W. Smith, Chf. Engr., Illinois Coal Corpn., 
1380 Old Colony Bldg., Chicago, Tl 
M. Spillman, Works Engr., Worthington Pump 
& Machinery Corpn., Harrison, N. J. 
L. D. Tracy, Supt., U. S. Bureau of Mines, 312 
Ceramics Bldg., Urbana, Ill. 
SUB-COMMITTEE NO. 83—NATURAL DRAINAGE 


John Brunschwyler (Chairman), Div. Supt. 
Boomer Coal & Coke Co., Boomer, W. Va. 

Oscar Cartlidge, Cons. Engr., 1593 Lee St, 
Charleston, W. Va. 

L. P. Crecelius, Engr., Cleveland & Western Coal 
Co., 1517 Union Trust Bldg., Cleveland, Ohio. 
ED. Knight, 2207 Washington St., Charleston, 

. Va. 


Ingersoll-Rand Co., 
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Soddy, Tenn. 


SUB-COMMITTES NO. 


Durham Coal & Iron Co, 


4—UNWATERING ABANDONED 

WORKINGS 

Prof. John W. Hallock (Chairman), Head of 
Department of Industrial Engineering, Univer 
sity of Pittsburgh, Pittsburgh, Pa. 

G. E. Huttle, Mech. Engr., H. C. Frick Coke Co., 
Scottdale, Pa. 

J. A. Malady, Master Mech. & Elec. Engr., Hill- 
man Coal & Coke Co., Pittsburgh, Pa. 

O. M. Pruitt, Pres., Indiana Air Pump Co., 
Indiana Pythian Bldg., Indianapolis, Ind. 

Chas. A. Straw, Cons. Mech. Engr., Hudson Coal 
Co., 4834 Wyoming Ave., Scranton, Pa. 

G. Vv. Woody, Mgr., Allis-Chalmers Mfg. Co., 
Wilkes-Barre, Pa. 

SUB-COMMITTES NO. 5—MINE WATER AND ITs 

ACTION UPON MINB DRAINAGE EQUIPMENT 

J. A. Malady (Chairman), Master Mech. and 
Elec. Engr., Hillman Coal and Coke Co., Firs, 
National Bank Bldg., Pittsburgh, Pa. 

A. P. Cameron, Vice Pres., Westmoreland Coa) 
Co., Irwin, Pa. 

J. H. Doughty, Mechanical Engineer, Lehigh and 
Wilkes-Barre Coal Co., Wilkes-Barre, Pa. 

T W. Gray, Pittsburgh Coal Co., Library, Pa. 

Cc. L. Harrod, Elec. Engr., Indiana Coal Oper- 
ators Power Assn., 1509 Merchants Bank Bldg., 
Indianapolis, Ind. 

Hinks, Engr., 
town, Pa. 
. E. Housman, Asst. Mech. Engr., 
Coke Co., Scottdale, Pa. 

Wm. F. Jacobus, Chemist, Susquehanna Collieries 
Co., Wilkes-Barre, Pa. 

G. G. Kanable, Engineering Dept., Rochester and 
Pittsburgh Coal and Iron Co., Indiana, Pa. 
R. L. Kingsland, Elec. Engr., Consolidation Coal 

Co., Fairmont, W. Va. 

Martin J. Lide, Cons. Engr., Woodward Bldg., 
Birmingham, Ala. 

F. McCarthy, Asst. Genl. Supt., Clearfield 
Bituminous Coal Corpn., Indiana, Pa. 

J. D. Martin, Genl. Supt. of Coal Mines, Vir- 
ginia Iron, Coal and Coke Co., Payne Bldg., 
Roanoke, Va. 

Frank G. Morris, Genl. Supt. of Mines, Republic 
Iron and Steel Co., Sayreton, Ala. 

R. C. Newman, Chief Engineer, Wheeling and 
Lake Erie Coal Mining Co., 1001 Euclid Place, 
Huntington, W. Va. 

J. M. Provost, Chief Engineer, Pittsburgh Ter- 
minal Coal Corpn., Wabash Bldg., Pittsburgh, 


Imperial Coal Corpn., Johns- 


H. C. Frick 


‘a. 
L. D. Rover, Power and Construction Dept., Ford 
Motor Co., Detroit, Mich. 
W. A. Selvig, Associate Chemist, U. S. Bureau 
of Mines, 4800 Forbes St., Pittsburgh, Pa. 
W. E. Valentine, Genl. Supt. Cascade Coal and 
Coke Co., Sykesville, Pa. 
M. E. Walthall. Elec. and Mech. Engr., Pennsyl- 
vania Coal Co., P. O. Box 5538, Scranton, Pa. 
P. A. Witherspoon, Chief Engineer, Carnegie 
Coal Co., Oliver Bldg., Pittsburgh, Pa. 
Mine Ventilation 
W. J. Montgomery, Chairman 
SUB-COMMITTEB NO. 1—AIR SHAFTS AND AIR WAYS 
J. C. Gaskill (Chairman), Asst. Cons. Engr., 
Consolidation Coal Co., Fairmont, W. Va. 

C. H. Beidenmiller, Mer., Glogora Coal Co., 705 
First Natl. Bank Bldg., Huntington, W. Va. 
J. H. Doughty, Mech. Engr., Lehigh & Wilkes- 
Barre Coal Co., 16 So. River St., Wilkes-Barre, 


Pa. 

Robert Wallace, Supt., 
Pocahontas, Va. 

Jos. J. Walsh, Secretary of Mines, Pennsylvania 
Dept. of Mines, Harrisburg, Pa. 
SUB-COMMITTEB NO. 2—MINB FAN INSTALLATION 

G. E. Lyman (Chairman), Genl. Supt., Madison 
Corpn., Glen Carbon, IIl. 

—_ Conrad, Genl. Mgr., American Coal Mining 
Bicknell, Ind. 
Or Fleming, Evansburg Coal Co., Colver, Pa. 

E. B. Wagner, Lehigh Valley Coal Co., Wilkes- 
Barre, Pa. 

SUB-COMMITTEE NO. 3—BOOSTER FANS 

R. Dawson Hall (Chairman), Engineering Editor, 

Coal Age, 10th Ave. at 36th St., New York 


ty. 
Howard N. Eavenson, Pres., Howard N. Eaven- 
son & Associates, 1302 Union Trust Bldg., 
Pittsburgh, Pa. 


Pocahontas Fuel Oo., Inc., 


R. H. Moore, Genl. Mgr., C. A. Hughes & Co., 
Portage, Pa. 
E. N. Zern, Editor, Mining Catalog, Keystone 


Cons. Publishing Co., 29 Lincoln Ave., Crafton, 
Pittsburgh, Pa. 
SUB-COMMITTEB NO. 4—MINE ATMOSPHERE 
Thomas Chester (Chairman), Cons. Engr., 1318 
Cordova Road, Pittsburgh, Pa. 


Martin J. Lide, Cons. Engr., Woodward Bldg., 
Birmingham, Ala. 
R. M. Perry, Genl. Supt., Moffat Coal Co., 504 


Gas & Elec. Bldg., Denver, Colo. 


Outside Coal Handling Equipment 
James Needham, Chairman 
Hubb Bell, 430 W. 23d St., New York City. 
J. W. Bischoff, Vice Pres. & Genl. Mgr., West 
Virginia Coal & Coke Co., Elkins, W. Va. 
3 Duncan, Jr., Supt., W. G. Duncan Coal 
Co., Greenville, Ky. 
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OFFICERS AND COMMITTEES, 1927—(Continued) 


H. HB Elkins, Supt. of Mines, Valley Camp Coal 
Co., St. Clairsville, Ohio. 

Geo. Watkins Evans, Coal L. C. 
Smith Bldg., Seattle, Wash. 

W. CG. Henning, Secretary and Treasurer, A. Les- 
chen & Sons Rope Co., 5909 Kennerly Ave., St. 
Louis, Mo. 

Kendall, Chf. 

Co., Aurora, Ill. 

pedi Kudlich, Asst. to Chf. Mech. Engr., U. S. 
Bureaa of Mines, Washington, D. C. 

John J. Moore, Dey & Maddock, 82d and Dennison 
Sts., Cleveland, Ohio. 

F. G. Morris, Genl. Supt. of Coal Mines, Repub- 
lic Iron & Steel Co., Sayreton, Ala. 

G. H. Morse, Genl. Supt., Republic Iron & Steel 
Co., Oliver Bidg., Pittsburgh, Pa. 

F. Nash, Vice Pres. & Genl. Mgr. of Sales, 
‘Oakdale Coal Co., Gas and Electric Bidg., Den- 
ver, Colo. 

Warren R. Roberts, Pres., Roberts & Schaefer 
Co., Wrigley Bidg., Chicago, Ill. 

H. D. Smith, Ass’t to Pres., Majestic Collieries 
Co., Peery Bldg., Bluefield, W. Va. 

Cc. R. Stahl, Asst. to Genl. Mgr., E. E. White 
Coal Co., Stotesbury, W. Va. 

C. Law Watkins, Vice Pres., Pennsylvania Coal 
& Coke Corpn., Cresson, Pa. 
F. W. Whiteside, Chf. Engr., 
Fuel Co., Ernest & Cranmer 

Colo. 


Mng. Engr., 


Engr., Stephens-Adamson 


Victor-American 
Bldg., Denver, 


Undergreund Power Transmission 
B. Kiser, Chairman 


W. A. Chandler, Elec. Engr., Hudson Coal Co., 
Scranton, Pa. 
Mgr., American Coal Mng. 


Harvey Conrad, Genl. 
Co., Bicknell, Ind. 
L. C. Isley, U. S. Bureau of Mines, 4800 Forbes 
St., Pittsburgh, Pa. 
L. Kingsland, Genl. Supt., Power and Mech- 
anical Dept., Consolidation Coal Co., Fairmont, 


W. Va 
Carl Lee, Elec. Engr., Peabody Coal Co., 1652 
MeCormick Bldg., Chicago, Ill. 
Wm. Schott, Cons. Engr., Big Creek Coal Co., 
Chicago, If. 
Henry M. Warren, Cons. Engr., Glen Alden Coal 
Co., 300 Jefferson Ave., Scranton, Pa. 
Power Equipment 
F. L. Stone, Chairman 
W. C. Adams, Allen & Garcia, Chicago, III. 
Graham Bright, Mine Safety Appliances Co., 
— Ave. and Thomas Blvd., Pittsburgh 


gate H. Green, Pacifie Coast Coal Co., Seattle, 
Wash. 


©. P. Hood, Chf. Mech. Engr., U. S. Bureau of 
Mines, Washington, D. C. 

J. T. Jennings, Power Engr., Philadelphia & 
Reading Coal & Iron Co., Pottsville, Pa. 

R. L. Kingsland, Consolidation Coal Co., Fair- 
mont, W. Va. 

M. D. Kirk, Vesta Coal Co., Jones & Laughlin 
Bldg., Pittsburgh, Pa. 

has. Legrand. | Cons. Engr., Phelps Dodge Corpn., 


Douglas, A: 
Martin J. Lids, Cons. Engr., Woodward Bldg., 
& Elec. Engr., Hill- 


Birmingham, Ala. 
J. A. Malady, Master Mech. 

man Coal & Coke Co., 2307 First National Bank 
Bldg., Pittsburgh, Pa. 


A. J. Nicht, Jr., Engr., Hoisting Equipment, 
Allis-Chalmers Mfg. Co., Milwaukee, Wis. 

W. C. Shunk, Stonega Coal & Coke Co., Big 
Stone Gap, Va. 

Geo. S. Thompson, Chf. Elec. & Master Mech., 
Colorado Fuel & Iron Co., Pueblo, Colo. 

Cc. D. Woodward, Chf. Elec. Engr., Anaconda 


Copper Mining Co., 514 Hennessy Bldg., Butte, 


Mont. 
Mine Timbering 
R. E. Krape, Chairman 
SUB-COMMITTER NO. 1—GHNERAL MINE TIMBERING, 
SIMPLIFICATION ON GRADES AND NAMES 
D. F. Holtman (Chairman), Asst. Director, 
National Committee on Wood yeaa Dept. 
Commerce, Washington, D. 
R. L. Adams, Chf. Engr., Old Fen Coal Corp., 
Christopher, 
R. W. Austin, Awstin & Wood, North 8rd St., 


Clearfield, Pa. 

J. R. Crowe, Jr., Pres., Crowe Coal Co., Dwight 
Bidg., Kansas City, Mo. 

R. L. Dyer, Engr., Alabama Fuel & Iron Co., 
Pioneer Bidg., Birmingham, Ala. 

G. A. Knox, Supt., Gunn-Quealy Coal Co., Gunn, 


yo. 
Ernest M. Merrill, Pres., Merrill-Ferguson En- 
gineering Co., 506 Kanawha Bank & Trust 


Bldg., Charleston, W. Va. 

Davis Read, Chief Engr., West Kentucky Coal 
Co., Sturgis, Ky. 

George S. Rice, Chf. Mng. Engr., U. S. Bureau 
of Mines, Washington, D. C. 

J. “-— Sharp, care of C. F. Kurtz Co., 

Geo. T. 
Corpn., Dante, V 

Frank A. Young, Chiet Engr., St. nate, Rocky 
Mountain & Pacific Co., Raton, N. M 
SUB-COMMITTEB NO. 2—PRESERVATION OF MINE 

TIMBERS 

Geo. M. Hunt (Chairman), In Charge of Wood 

Preservation Section, Forest Products Labora- 

tory, Madison, Wis. 


Rock Island, 


Engr., Clinchfield Coal 


L. Adams, Chf. Engr., Old Ben Coal Corp., 
“Christopher, Il. 

W. L. Affelder, Asst. to Pres., Hillman Coal and 
Coke Co., 2306 First Natl. Bank Bldg., Pitts- 


Pa. 
Austin & Wood, North 3rd St., 


w. 

M. E. athe Chief Engr., Hillman Coal & 
Coke Co., First Natl. Bank Blidg., Pittsburgh, 
Pa. 

M. H. Sellers, Timber Agent, Chicago, Wilming- 
ton & Franklin Coal Co., Carbondale, Ill. 

D. A. Stout, Chief Engr. of Mines, Fuel Dept., 
Colorado Fuel & Iron Co., Pueblo, Colo. 

SUB-COMMITTEB NO. 3—USB OF CONCRETE IN MINE 

TIMBERING 


Newell G. Alford (Chairman), Vice-Pres., Howard 


N. Eavenson & Associates, 1302 Union Trust 
Pittsburgh, Pa. 


R. Adams, Chief Engineer, Old Ben Coal Cor- 
Christopher, Il. 

Jas. R. Barber, Asst. Engineer, St. Louis, Rocky 
Mountain & Pacific Co., Raton, New Mexico. 

W. Blaylock, Chief Engineer, Madison Coal 

Corporation, Glen Carbon, Il. 

Walter Buss, Chief Engineer, Knox Consolidated 
Coal Co., Vincennes, Ind. 


B. C. — ~~ Pres., Cement-Gun Co., Inc., Allen- 
town, Pa. 
W. E. Guller, Chief Engr., Donk Bros. Coal & 


Coke Co., Edwardsville, Ill 
Frank Haas, Cons. Engineer, Consolidation Coal 

Co., Fairmont, West Va. 

Daniel Harrington, U. S. Bureau of Mines, Wash- 
ington, D. C. 

C. T. Hayden, Chief Engineer, Cosgrove-Meehan 
Coal Corp., Marion, Ill. 

Fred J. Hogan, Mining Engineer, Spangler, Pa. 
L. W. Householder, Chief Engineer, Rochester & 
Pittsburgh Coal & Iron Co., Indiana, Pa. 
W. R. Peck, Chief Engineer, Black Diamond Col- 

lieries Co., Coal Creek, Tenn. 

J. C. Quade, Chief Engineer, Saline County Coal 
Corp., Harrisburg, Il. 

Cc. E. Swann, Chief Engr., Union Pacific Coal Co., 
Rock Springs, Wyo. 

S. Tescher, Gen. Supt., National Fuel Co., Colo- 
rado Bldg., Denver, oO. 

F W. Whiteside, Chief Engineer, Victor-American 
Fuel Co., Denver, Colo. 

H. S. Wright, Engineer, Structural Bureau, Port- 
land Cement Ass’n, 33 West Grand Ave., Chi- 
cago, Il 

SUB-COMMITTEB NO. 4—USE OF STRUCTURAL STEBL 
FOR MINE TIMBERING 

J. D. Snyder (Chairman), Div. 
dation Coal Co., Frostburg, Md. 

L. B. Abbott, 7 Engineer, Consolidation Coal 
Co., Jenkins, 

R. L. Adams, Che. Engr., Old Ben Coal Corp., 
Christopher, Ill. 

D. W. Blaylock, Mng. Engr., Madison Coal Corpn., 
Glen Carbon, 

J. M. Clark, Jr., Asst. Engr., E. E. White Coal 
& Mt. Hope, W. Va. 

R. Clay, Wheeling & Lake Erie Coal Mining 
co: Cleveland, Ohio. 

N. M. Hench, Carnegie Steel Co., Carnegie Build- 
ing, Pittsburgh, 

“Coal Mng. Youngs- 
& Tube Co., Nemacolin, Pa. 
Robert A. Marble, Carnegie Steel Co., Carnegie 

Bidg., Pittsburgh, Pa. 
Geo. A. Richardson, Mgr., Technical Publicity 

Dept., Bethlehem Steel Co., Bethlehem, Pa. 

A. Saxe, Chief Engineer, Bethlehem Mines 

Corporation, Heilwood, Pa. 

Frank A. Young, Chief Engineer, St. Louis, Rocky 
Mountain & Pacific Co., Raton, N. M. 
SUB-COMMITTEE NO. 5—SALVAGE OF MINE TIMBER 

George T. Stevens (Chairman), Chf. Engr., 
Clinchfield Coal Corpn., Dante, Va. 

R. L. Adams, Chf. Engr., Old Ben Coal Corp., 
Christopher, Ill. 

Frank S_ Follansbee, Chief ~ 4 Engineer, 
Woodward Iron Co., Woodward, 

H. F. MeCullough, Engineer in of Mechan- 
ization of _— Conselidatien Coal Co., Fair- 
mont, 

NO. 6—REFORESTATION 

A. C. Silvius (Chairman), Forester, Philadelphia 
& Reading Coal and Iron Ce., Pottsville, Pa. 

C. R. Anderson, Professor of Extension Forestry, 
The Pennsylvania State College, State College, 


Engr., Consoli- 


Pa. 

M. H. Doolittle, Supt., Carbondale Coal Co., Car- 
bondale, Ohio. 

John W. Keller, 
Harrisburg, Pa. 

Edmund Secrest, State Forester, Wooster, Ohio. 

J. M. Sloan, Seeretary-Treasurer, Anthracite 
Forest Protective Assn., 431 West Broad St., 
Hazelton, Pa. 

Ralph A. Smith, Secretary-Treasurer, Pennsyl- 
vania Forest Products Manufacturers Assn., 
Tyrone, Pa. 

R. D. Tonkin, Forester, Clearfield Bituminous Coal 
Corpn., Indiana, Pa. 

W. D. Tyler, Land Agent, Clinchfield Coal Cor- 
peration, Dante, Va. 

METAL MINING BRANCH 
General Committee 

Charles A. Mitke (Chairman), Cons. 

614 W. Roosevelt St., Phoenix, Ariz. 


Chief, State Forest Extension, 


Mng. Engr., 


Frank Ayer, Mgr., Moctezuma Copper Co., Naco- 
sari, Sonora, Mexico. 

Wm. Coniber, Safety Cleveland-Cliffs 
Iron Co., Ishpeming, Mich 

Arthur Crowfoot, Mill Supt., ‘Phelps Dedge Corpn., 
Morenci, Ariz. 

William B. Daly, Genl. Mgr. of Mines, Anaconda 
Copper Mining Co., 504 Hennessy Bldg., Butte, 
Mont. 

Lucien Eaton, Supt., Ishpeming District, 
land-Cliffs Iron Co., Ishpeming, Mich. 

H. C. Goodrich, Chf. Engr., Utah Copper Ce., 
Kearns Bidg., Salt Lake City, Utah. 

T. O. McGrath, Mgr., Shattuck-Denn Mng. Corp., 
Bisbee, Ariz. 

Dr. Frank H. Probert, Dean, College of Mining, 
University of California, Berkeley, Calif. 

Philip D. Wilson, American Metal Co., Ltd., 61 
Broadway, New York City. 

Mine Drainage 
Wm. H. Gallagher, Jr., Chairman 

H. T. Abrams, Dept., Mgr. of Air Lift Pumps and 

“Calyx” Drills, Ingersoll-Rand Co., 11 Broad 


k City. 
Mgr., 


Cleve- 


Pumping Engine Dept., 
“Allis-Chalmers Mfg. Co., Milwaukee, le 

O. D. McClure, Chief Mech. Engr., Cleveland- 
Cliffs Iron Co., Ishpeming, Mich. 

Charles Mendelsohn, Master Mechanic, Old Domin- 
ion Company, Globe, Aris. 

M. G. Meyers, Elec. Engr., Copper Range Com- 
pany, Painesdale, Mich. 

Tanner, Chief Engr., Anaconda Copper 
Mining Co., 514 Hennessy Bidg., Butte, Mont. 

C. D. Woodward, Chief Elec. Engr., Anaconda 
ag Mining Co., 514 Hennessy Bldg., Butte, 

ont. 


Drilling Machines and Drill Steel 
Frank Ayer, Chairman 
SUB-COMMITTEB NO. 1—DRILLING MACHINES 
B. F. Tillson (Chairman), Asst. Supt., New 
Jersey Zinc Co., Franklin, N. J. 
L. C. Bayles, Designing Engr., Rock Drill Dept., 
Ingersoll-Rand Co., Phillipsburg, N. J. 
Arthur B. Foote, Genl. Mgr., North Star Mines 
Co., Grass Valley, Calif. 


J. A. Fulton, Idaho-Maryland Mines Co., Grass 
Valley, Calif. 
oy H. Marks, Efficiency Engr., United Verde 


Extension Mng. Co., Jerome, Ariz. 

R. T. Murrill, Efficiency Engr., St. Joseph Lead 
Co., Rivermines, Mo. 
R. A. Scott, Sales Mgr., Denver Rock Drill Mfg. 

Co., 39th and Williams St., Denver, Cole. 


W. C. Scott, Supt, Morenci Branch, Phelps 
Dodge Corpn., Metcalf, Ariz. 

George A. Shaw, Mine Supt., Talache Mines, 
Ine., Talache, Idaho. 


H. T. Walsh, Vice Pres., Sullivan Machinery Ce., 
Peoples Gas Bldg., Chicago, Ill. 


SUB-COMMITTEE NO. 2—DAULL STEEL 
Norman B. Braly, Genl. Mgr., North Butte Mag. 


Ce., Butte, Mont. 

E. 4 Superior & Boston Copper Ce., 
Hill, Ariz. 
Qo. J. Egleston, Mgr., U. S. Smelting, Refining 


& je Co., Kennett, Calif. 
Cc. Cloudecroft, N. Mex. 
E. F. tings, Salesman, ee cages Rand Co. of 


Chas. §. urter, Tech. 
Pont de Nemours & Co., Inc., 5104 Du Pont 
Bidg., Wilmington, Del. 

Charlies B. Officer, Asst. to Pres., Sullivan 


Machinery Co., 122 So. Mich. Ave., Chicago, Ll. 

Henry S. Potter, Managing Director, Henry 3. 
Potter, Ltd., 26 Cullinan Bldg., Johannesburg, 
South Africa. 

Ocha Potter, Supt., Ahmeek-Kearsarge  Br., 
Calumet & Hecla Mng. Co., Ahmeek, Mich. 

Chas. A. Smith, Asst. Genl. Mer., Ray Co Censoll- 

dated Copper Co., Ray, Ariz. 

A. S. Uhler, Mgr., Rock Drill Sales, Ingersoll- 
Rand Co., 11 Broadway, New York City. 

M. van Siclen, Engr., In Charge of Mining 
Research, U. S. Bureau of Mines, Washington, 


Bruce C. Yates, Supt., 
Lead, South Dakota, 


SUB-COMMITTEE NO. 3—MBSTHODS OF SHARPBNING 
DRILL STEEL 


R. Wade (Chairman), Ass’t Gen’] Mgr., Minas 


Homestake Mining Ce., 


be Matahambre, S. A., Matahambre, Pinar del 
Rio, Cuba. 
George H. Gilman, Pres., Gilman Mfg. Ce., B 
Boston, Mass. 
Frank W. McLean, United Verde Copper Co., 
WH Schacht, G 
. H. Schacht, Genl. Mgr., Copper Ra: Co., 
Painesdale, Mich. 
H. W. Seamon, Supt., Comstock Merger Mines, 
Inc., Virginia City, Nev. 
Underground Transpertatien 
William B. Daly, Chairman 
Thos. C. Baker, Genl. Mgr., The Comsteck Mer- 
ger Mines Co., Virginia City, Nev. 
George H. Booth, Mech. Engr., Inspiration Cems. 
Co., Inspiration, Ariz. 
R. R. Boyd, 616 Pa Rd., Beverly Hills, Cali- 
(Cc. C, Oil Co.) 


S. Calland, Bo Director, Compania de 
” Real del Monte de Pachuca, Pachuca, Hidalgo, 
exico. 
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. Crane, Supt., Southern Station, U. 8S. 
‘oa a Mines, New Federal Bidg., Bir- 
h Ja. 
Gen!l. Mine Supt., United Verde 
Copper Ca. Jerome, Ariz. 
Robert H. Dickson, Mgr., Verde Central Mines, 
Inc., Jerome, Ariz. 
Stanly A. Easton, Mgr., Bunker Hill & Sullivan 
Mng. & Concentrating Ce., Kellogg, Idaho. 
H. T. Hamilton, Cons. Mng. Engr., 1408 Cali- 
fornia Commercial Unien Bldg., San Francisco, 


if. 
on Hayes, Mine Supt., Copper Queen Branch, 
Phelps Dodge Corpn., Bisbee, Ariz. 
. E. Howe, Genl. Supt., Cananea Cons. Capper 
Co., Cananea, Sonora, Mexico. 
Cc. A. Lantz, Genl. Mgr., Compania de Santa 
Gertrudis, S. A., Apartado No. 1, Pachuca, 
dalgo, Mexico. 
erste, Asst. Genl. Supt. of Ana- 
conda Copper Mining Co., Butte, 
Thomas K. Scott, Supt., Munro Iron “Mining Co., 
Iron River, Mich. 
Fire-Fighting Equipment 
Wm. Conibear, Chairman 
SUB-COMMITTEE NO. 1—CONTROL OF VENTILATING 
EQUIPMENT DURING MINE FIRES 


Woodburn (Chairman), Director, Globe- 

"District, Mine Rescue and First Aid 
Assn., Globe, Ariz. 

Guy Johnson, Field Representative, Homestake 

ng. Co., Lead, S. Dak. 

H. J. Rabilly, Asst. Genl. Supt., Original Stewart, 
Colorado Mines, Anaconda Copper Mining Co., 
Butte, Mont. 

Albert Tallon, Safety Inspector, The Old 
Dominion Co., Globe, Ariz. 

SUB-COMMITTEE NO. 2—FIRE HOSE 

R. H. Seip (Chairman), New Jersey Zinc Co., 
Franklin, N. J. 

Cc. W. Moon, Safety Inspector, Phelps Dodge 
Corpn., Bisbee, Ariz. : 

Mining Excavating Equip t—Exclusive o 

Dredges 
H. C. Goodrich, Chairman 
H. G. S. Anderson, Mng. and Met. Engr., Rolla, 


ac. Bellinger, Vice Pres., Chile Exploration 
Co., 25 Broadway, New York City 
Michael Curley, Genl. Supt., New "Cornelia Cop- 
, Ajo, Aris. 
aT. Adv. Mgr., Marion Steam Shovel 
.. Marien, Ohio. 
C. B. Lakenan, Gen!. Mer., Nevada Cons. Copper 


Matthews, Genl. Engineering Dept., West- 
*inghouse, Elec. & Mfg. Co., E. Pittsburgh, Pa. 
Geo. Mieyr, Supt., Sacramento Hill, Copper 
Queen Branch, Phelps Dodge Corpn., Bisbee, 
Aris. 

G. A. Murfey, Treas. and Chief Engr., The 
Browning Co., 16226 Waterloo Rd., Cleveland, 
Ohie. 

Henry B. Oatley, Vice Pres., Superheater Co., 17 
E. 42nd St., New York City. 

Thos. A. Snyder, Bucyrus Co., South Milwaukee, 
Wis 


Robt. E. Tally, Genl. Mgr., United Verde Copper 
Co., Jerome, Ariz. 
J. C. Wheat, Development Engr., Industrial 
Works, Bay City, Mich. : 
Charles S. Whitaker, Vice Pres., Winston Bros. 
8@1 Globe Bidg., Minneapolis, Minn. 
Mine Ventilation 
Chas. A. Mitke, Chairman (Temporary) 
oe N. Bell, Cons. Mng. Engr., Box 1339, Boise, 
daho. 


Walter C. Browning, Cons. Engr., 1215 Pacific 
Mutual Bidg., Les Angeles, Calif. 
0. K. Dyer, Mer., Small Blower Dept., Buffalo 
Forge Co., 49@ Broadway, Buffalo, N. Y. 
Daniel Harringten, U. S. Bureau of Mines, Wash- 
Cc. 


. , Mgr., E. I. du Pont de Nemours 
& Co., a. "406 Ideal Bldg., Denver, Colo. 

Cc. E. Legrand, Cons. Engr., Phelps Dodge Corpn., 
Douglas, Aris. 

F. W. Maclennan, Genl. Mgr., Miami Copper Co.. 
Miami, Aric. 

Don M. Rait, Supt. of Mines, Calumet and 
Arizona Mining Co., Warren, Ariz. 

A. S. Richardson, Ventilation Engr., Anaconda 
Copper. Mining Co., Butte, Mont. 

Wm. A. Rowe, Chief Engr., American Blower Co., 
6004 Russell St., Detroit, Mich. 

A. C. Stoddard, Chief Mine Engr., Inspiration 
Cens. Copper Co., Inspiration, Ariz. 

F. L. Stone, Industrial Engineering Dept., Gen- 
eral Electric Co., Schenectady, N. Y. 

BK B. Williams, Mer., Mining Dept., B. F. Stur- 
fevant Co., Hyde Park, Boston, Mass. 

Mechanical Loading Underground 
Lucien Eaton, Chairman 
SUB-COMMITTEE NO. 1—LOADING MACHINES FOR 
TUNNELS, LARGE DRIFTS AND STOPES 

Bouglas C. Corner (Chairman), St. Louis Power 
Shovel Co., 320 Chemical Bldg., St. Louis, Mo. 

1. E. Billington, Vice Pres. for Sales, The Thew 

Co., Lorain, Ohio. 


H. Hensley, Mine Supt., Miami Copper Co., 
Miami, Ariz. 


H. DeWitt Smith, New York Trust Co., 100 
Broadway, New York City. 

H. G. Washburn, Asst. Genl. Mgr., Federal Mng. 
& Smelting Co., Wallace, Idaho. 

William: Whaley, Genl. Mgr., Myers-Whaley 
Knoxville, Tenn. 


SUB-COMMITTEE NO. 2—LOADING MACHINES FOR 
SMALL DRIFTS AND FOR WORK ON SUB-LEVELS 


G. R. Jackson (Chairman), Supt., Cleveland- 
Cliffs Iron Co., Negaunee, Mich. 

Cc. L. Berrien, Genl. Supt. of Mines, Anaconda 
Copper Mining Co., Butte, Mont. 

H. H. Talboys, Mgr., Shuveloder Dept., Nord- 
berg Mfg. Co., Milwaukee, Wis. 

Chas. E. Van Barneveld, Chatsworth, Calif. 


SUB-COMMITTEB NO. 3—SCRAPERS 


Lucien Eaton (Chairman), Supt., Ishpeming 
District, Cleveland-Cliffs Iron Co., Ishpeming, 
ich 


Mich. 
C. L. Kohlhaas, Denver Rock Drill Co., Duluth, 
Minn 


Ward Royce, Ingersoll-Rand Co., Duluth, Minn. 
E. E. Whiteley, Asst. Mgr., Calumet & Arizona 
Mining Co., Warren, Ariz. 


MINE TIMBERING 
Frank H. Probert, Chairman 


SUB-COMMITTEB NO. 1—PRESERVATION OF MINE 
TIMBERS 


Geo. M. Hunt (Chairman), In Charge of Section 
of Wood Preservation, Forest Products Labora- 
tory, Madison, Wis. 

Dr. H. C. Gardiner, in care of Anaconda Copper 
Mng. Co., Anaconda, Mont. 

J. H. Hensley, Miami Copper Co., Miami, Ariz. 

Gerald Sherman, Cons. Mng. Engr., Phelps Dodge 
Corpn., Douglas, Ariz. 

J. L. Hyde, Mine Timber Dept., Cleveland-Cliffs 
Iron Co., Ishpeming, Mich. 

SUB-COMMITTES NO. 2—GUNITE AS A SUBSTITUTE FOR 
TIMBER, ITS PROPER APPLICATIONS AND ITS LIMI- 
TATIONS. 

E. M. Norris (Chairman), Asst. Genl. Supt. of 
Mines, Anaconda Copper Mining Co., Butte, 
Mont. 

B. C. Collier, Pres., Cement-Gun Co., Inc., Allen- 
town, Pa. 

R. R. Horner, Cons. Engr., 
Mines, Clarksburg, W. Va. 


SUBCOMMITTERZ NO, 3—DSTERMIMATION OF SIZB AND 
SHAPE OF DRIFTS AND DRIFT TIMBERS FOR VARIOUS 
PURPOSES WITH A VIEW TO REDUCING SAME TO 
CERTAIN STANDARD SIZES AND SHAPES 

Dr. F. W. Sperr (Chairman). Professor of Civil 
and Mining Engineering, Michigan College of 
Mines, 315 Florence St., Houghton, Mich. 

C. L. Berrien, Genl. Supt. of Mines, Anaconda 
Copper Mining Co., Butte, Mont. 

Felix McDonald, Mines Supt., Inspiration Cons. 
Copper Co., Inspiration, Ariz. 

SUB-COMMITTEE NO. 4—COOPERATION BETWEEN OPER- 
ATORS AND LUMBER DEALERS AND MANUFACTURERS 
WITH A VIEW TO ASCERTAINING WHETHER FURTHER 
STANDARDIZATION IN SIZES AND SHAPES OF LUM- 
BER UNDERGROUND WOULD RESULT IN A REDUCTION 
IN COST TO MINING COMPANIES 
Charles F. Willis (Chairman), Editor and Pub- 
lisher, Arizona Mining Journal, Phoenix, Ariz. 

W. S. Boyd, Genl. Mgr., Ray Cons. Copper Co., 
Ray, Ariz. 

T. Evans, Genl. Mgr., Cananea Cons. Copper Co., 
Cananea, Sonora, Mexico. 

D. F. Holtman, Asst. Pirector, National Com- 
mittee on Wood Utilization, Department of Com- 
merce. 

G. R. Jackson, Supt., Negaunee Mine, Cleveland- 
Cliffs Iron Co., Negaunee, Mich. 

W. G. McBride, Genl. Mgr., Old Dominion Co., 
Globe, Ariz. 


U. S. Bureau of 


Mine Accounting 
T. O. McGrath, Chairman 

L. S. Cates, Vice Pres. and Genl. Mgr., Utah 
Copper Co., Salt Lake City, Utah. 

J. C. Dick, Mng. Engr., 511 Newhouse Bldg., 
Salt Lake City, Utah. 

L. K. Diffenderfer, Secy. and Treas., Vanadium 
Corporation of America, 120 Broadway, New 
York City. 

H. B. Fernald, a. — & Fernald, 50 
Broad St., New York C 
Miller, General Avditor, Hercules Mining 
Company, Wallace, Idaho. 

H. L. Norton, 27 Pearl St., Medford, Mass. 

Marry Vivian, Chief Engr., Calumet & Hecla 
Cons. Copper Co., Calumet, Mich. 

Milling and Smelting Practices and Equipment 
Arthur Crowfoot, Chairman 
SUB-COMMITTEE NO. 1—MILLING PRACTICES AND 
EQUIPMENT 
Arthur Crowfoot (Chairman), Mill Supt., Phelps 

Dodge Corpn., Morenci, Ariz. 

H. G. S Anderson, Rolla, Mo 

Herman C. Bellinger, Vice Pres. Chile Explora- 
tion Co.. 25 Broadway, New York City. 

Allan J Clark, Supt. of Mills, Homestake Mining 
Co., Lead, S. Dak. 

G. R. Delamater, Fuel Engr., W. S. Tyler Co. 
Superior St., Cleveland, Ohio 
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W. M. Drury, Genl. Mgr., Mining Dept, Amer 
ican Smelting and Refining Co., El Paso, Tex 

Guy H. Ruggles, Mill Supt., Inspiration Cons. 
Copper Co., Inspiration, Ariz. 

Henry A. Tobelmann, Ohio Copper Co. of Utah, 
500 Clift Bldg., Salt Lake City, Utah. 

William Young Westervelt, Cons. Mng. Engr., 
522 Fifth Ave., New York City. 


SUB-COMMITTFS NO. 2—SMELTING PBACTICES AND 
EQUIPMENT 


J. Owen Ambler, Smelter Supt., Phelps Dodge 
Corpn., Clifton, Ariz. 

P. P. Butler, 116 East Second St., Tucses, Aria 

Harry A. Clark, Genl. Mgr., Calumet & Arizona 
Mng. Co., Warren, Ariz. 

Kuno Doerr, Genl. Mgr., Southwestern Dept, 
American Smelting & Refining Ce. El Pase 


Tex. 

Professor Carle R. Hayward, Associate Professer 
of Metallurgy, Mass. Institute of Technology, 
Cambridge, Mass. 

George W. Prince, Asst. Genl. Mgr., United 
Verde Extension Mining Ca., Clemenceau, a 

Forest Rutherford, Cons., Metallurgical Engr., 5 
Broad St., New York City. 


Methods of Mine Sampling, Metheds of Recording 
Underground Geological Data, and Metheds ef 
Estimation of Ore Reserves Fer Lew Medium 
and High Grade Ore Bedies 


Philip D. Wilson, Chairman 


Guy Bijorge, Cons. Mng. Engr., 807 Balfour Bidg., 
San Francisco, Calif. 

E. L. Derby, Jr., Chief Geologist, Cleveland-Clifts 
Iron Co., Ishpeming, Mich. 

M. Elsing, Mng. Engr. and Geologist, Warren, 


Ariz. 

Dr. L. C. Graton, Prof of Geology, Harvard 
University, Cambridge, Mass. 

Julius Kruttschnitt, Jr., Mgr., Mining Dept. of 
the Southwest, American Smelting and Refining 
Co., Tucson, Ariz. 

F. A. Linforth, Asst. Chf. Geologist and Asst. 
Chf. Mng. Engr., Anaconda Copper Mining Co., 
526 Hennessy Bidg., Butte, Mont. 

Albert Mendelsohn, Underground Supt., Champions 
Copper Co., Painesdale, Mich. 

MacHenry Mosier, Mine Supt., Morenci Branch, 
Phelps Dodge Corpn., Morenci, Ariz. 

Louis E. Reber, Jr., Chf. Geologist, United Verde 
Copper Co., Jerome, Ariz. 

T. Skewes Saunders, Cons. Mng. Engr., Ave. Cinee 
de Mayo 10, Mexico, D. F. 

J. B. Tenney, Bisbee, 

Rebert W. Thomas, Savi. " of Mines, Ray Cons. 
Copper Co., Ray, Ari 


Jeint Publicity Committee 
Representing Coal Mining Branch: 
Ralph C. Becker, Keystone Consolidated P: P age 
ing Co., care McGraw-Hill Publishing Co., 10th 
Ave. at 36th St., New York City. 

C. H. Trik, Sales and Mine Ventilation Engr., 
Jeffrey Mfg. Co., Columbus, Ohio. 

Representing Metal Mining Branch: 
McGrath, Mgr., Shattuck-Denn Mng. Corpa., 
Ariz. 

Charles F. Willis, Editor and Publisher, Arisone 
Mining Journal, Phoenix, Ariz. 


COMMITTEES 


COOPERATION 
AMERICAN MINING CONGRESS AND 
AMERICAN INSTITUTE OF MINING AND 
METALLURGICAL ENGINEERS 


A. M. C. 
A. Morrison, 30 E. 42nd St., New 


J. = "ten Hill Bldg., New York City. 
W. R. Ingalls, 115 Broadway, New York City. 
J. R. Finlay, 170 Broadway, New York City. 


AL M. & M. B 
E. P. Mathewson, 42 Broadway, New York City. 
W. L. Saunders, 11 Broadway, New York City. 
Walter Douglas, 99 John St., New York City. 
—— B. Thayer, 25 Broadway, New York 


ty 
Samuel Taylor, Second National Bank Bldg., 
Pittsburgh, Pa. 


ALASKAN AFFAIRS 
John A. Davis, U. S. Bureau ef Mines, Wash 
ington, D. C. 
a, ce. 2203 L. C. Smith Bldg., Seattle, 


Thane, 408 Crocker Bldg., San Francisco, 
ali 


MINING IN FOREIGN COUNTRIES 


J. E. Spurr, Chairman, Hill Bldg., New York City. 

ve H. Manning, 15 West 44th St., New York 
ity. 

E. L. Doheny, 120 Broadway, New York City. 


W. Loring, Merchants National Bank Bldg., 
Los Angeles, Calif. 


Matthew C. Fleming, New York City. 
H. Foster Bain, 29 W. 39th St., New York Cit» 
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ADVISORY COMMITTEE UNITED STATES 
BUREAU OF MINES AND GEO- 
LOGICAL SURVEY 


Bulkeley Wells, Chairman, San Francisco, Calif. 
Walter Douglas, New York City. 

Rembrandt Peale, New York City. 

H. Foster Bain, 29 W. 39th St., New York City. 


George Otis Smith, U. S. Geological Survey 
Washington, D. C. 


COOPERATION INTERNAL REVENUE 
DEPARTMENT 
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New York Cit 
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J. G. BRADLEY, Chairman 


PETROLEUM 
E. L. Doheny, og Petroleum Co., 120 Broad- 


A. L. Beaty, Texas Co., 17 Battery Pl., New 
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B. B. Thayer, 25 Broadway, New York City, 
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J. F. CALLBREATH Secretary COAL 
J. G. Bradley, Elk River Coal & Lumber Ce, 
undon, . Va. 
T. H. Watkins, Pennsylvania Coal & Coke Corp., 
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George S. Davidson, ‘aa Refining Co., Pittsburgh, E. W. Parker, Anthracite Bureau of Information, 
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Philadelphia, Pa. 
Albert Nason, Nason Coal Co., Chicago, Il. 
J kta Puterbaugh, McAlester Fuel Co., McAlester, 


S. Warriner, Lehigh Coal & Navigatioon Co., 
Philadelphia: Pa. 


Walter Teagle, Standard Oil Co. of N. J., New 


J. F. Callbreath, American Mining Congress, 
Munsey Bldg., Washington, D. C. 
John T. Barnett, 1024 Lafayette St., Denver, Colo. 


York City. 


METALS 


COAL EXPORTS 


Geo. S. Rice, Bureau of Mines, Washington, D. C, 
Woodward Blidg., Washington, 


Bulkeley Wells, Hobart Bldg., San Francisco, & 
~~ Armitage, 2174, 233 Broadway, New York Calif., Gold. Chas. A. Owen, Pres., Imperial Coal Corporation, 
ity. } F. B. Richards, Leader-News Bldg., Cleveland, 17 Battery PIl., New York City. 
L. C. Boyle, Kansas City, Mo. Ohio, Iron. G. A. O'Reilly, Irving National —" New York 
Rush C. Butler, Chicago. IIl. 


Edgar Z. Wallower, Joplin, Mo., Zinc. City. 
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AN 


HE ‘‘Kangaroo (underground) Konveyor”’ is —Mobile to the point of your being able to handle 
the type of underground conveyor that may it easily and quickly. 
have been in the back of your mind ever since the —One that “gets the jump on costs and keeps 
industry became interested in face conveying. coal on the move’”’. 


These are but some of the many qualities of the 


One that has an initial cost that is low. Light, “‘Kangaroo Konveyor”’. To know more about 


but strong enough to eliminate maintenance as its underground performance, write for Book No. 
a serious factor—one that does not break the coal. 921. 
Coal Tipples Screens Boom Hoists Vibrating Screens Conveyors of Every Type 
Coal Washeries Retarding Conveyors Locomotive Cranes Face Conveyors Chains, Wheels, Buckets 
Loading Booms Car Dumps, Car Hauls Crawler Cranes Spiral Separators Silent Chain Drives 
Picking Tables Crushers Portable Loaders Manierre Box Car Loaders Roller Chain Drives 
3047 
LINK-BELT COMPANY 
Leading Manufacturers of Elevating, Conveying, and Power Transmission Machinery and Chains 
PHILADELPHIA, 2045 Hunting Park Ave. CHICAGO, 300 W. Pershing Road INDIANAPOLIS, 200 S. Belmont Ave. 
Pittsburgh - - - - - = 335 Fifth Ave. Wilkes-Barre - 826 2nd National Bank Bldg. - - - 520 Boston Bldg. 
St. Louis - = 3638 Olive St. Huntington, W. Va. Robson-Prichard Bldg. Ala. 929 Brown-Marx Bidg. 
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‘ 


Settle this Question | 
and Maintenance by 


LINK-BELT COMPANY 
P.O. BOX 85, INDIANAPOLIS, IND. 


Please send me a copy of your Link-Belt Silent Chain Drive Book No. 
125. Also a copy of Stock Drive List No. 725. 


City and State 
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of Replacement 
andardizing on 


LINK-BELT 


Silent Chain Drives 


Flexible as a Belt 
Positive as a Gear 
More efficient than either 


RANSMITS power without slip, is 98.2% efficient 
(on actual test), maintains positive velocity ratio, 
is flexible, quiet, smooth running, 
operates on short or long centers, 
and is not affected by atmospheric 
conditions. 


Made in sizes from 4 to 1000 H.P. 
and over. Drives !% to 15 H.P. 
carried in stock in many cities. 


Send for a copy of our Data Book 
No. 125; also a copy of Stock List 
No. 725. 


LINK-BELT COMPANY 
Leading Manufacturers of Elevating, Conveying, and Power Transmission 
ins and Machinery 
CHICAGO, 300 W. Pershing Road INDIANAPOLIS, P. O. Box 85 
PHILADELPHIA, 2045 Hunting Park Ave. 


Ashland, Ky.- - <- < « Kansas City, Mo., R. 436, 1002 Baltimore Ave, 
“Bain vas & Co. Winchester Ave. Louisville, Ky. - 349 Starks Bide, 
1 Haas-Howell Bldg. Milwaukee = Room 1403, 425 E. Warer St, 


Birn inghar Ale. - 239 Brown- Marx Bldg. Minneapolis. Minn. 


Bosto - - 1103-4 Statler Bidg. Link Belt Supply Co., —_ 8S. Third St. 
Buflalo »- - 554 Ellicott Square New Haven, Conn. - 2 Temple St. 
Char N Cc. 908 Commercial Bank Bldg. New Orleans - 504 ‘New pS... Bank Bide. 
Clevelar - 527 Rockefeller Bidg. New York- 2676 Woolworth Bid, 
Dallas Texas, 1221 Mercantile Bank Bldg. Pittsburgh - - - 335 Fifth 
Denver- - - 520 Boston Bldg. St. Lonis - + = = 
it - 5938 Linsdale Ave. Utica, N.Y. - - = = 


Huntington w Vv a.- Robson-Prichard Bldg. Wilkes-Barre - 826 Second Nee Beat 
H. W. CALDWELL & SON CO.:—Chicago, Western Ave., 17th and 18th Sts.; 
New York, 2676 Woolworth Bidg. 


LINK-BELT MEESE & GOTTFRIED CO.:—San Francisco, 19th and Harrison Sts. 
Los Angeles, 361-369 8. Anderson St.: Seattle. 820 Firat Ave.. 5. 
Portland, Ore. , 67 Front St. ; Oakland, Calif., 526 Third St 


In Canada—LINK-BELT LIMITED—Toronto aad Montreal. 
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We Owe No Allegiance To Any System-—But 
‘Are Loyal to Successful Accomplishment 


Below is pictured the Link-Belt 
Washery of the Pocahontas Fuel 
Company, Inc., McComas, W. 
Va., (Sagamore Plant). This is 
but one of five tipples and wash- 
eries which we have designed 
and built for this company. 


The Link-Belt Tipple of the 
Nelson Fuel Company, Leslie, W. 
Va., prepares coal mined from 
the Sewell Seam; known as one 
of the softest of the smokeless 
coals. In order to secure a 
maximum of premium sizes it 
must be handled with extreme 
care. 


The preparation plant above is 
that of the Spring Canyon Coal 
Co., Spring Canyon, Utah. The 
small sizes are dry cleaned, while 
the larger sizes are prepared on 
combination picking tables and 
loading booms, constructed so 
as to permit loading either box 
or gondola cars. Completely de- 
signed, equipped and erected by 
Link-Belt Company. 


_ O PRODUCE clean and properly sized coal are the main functions of 


the preparation plant. The method of cleaning may be any one of three 
systems or combination of one with the other. 


1—Manual inspection and picking. 
2—Separation of free impurities by dry mechanical methods. 
3—Wet Concentration of the washery process. 


The type of plant which should be constructed to produce the desired results 
can only be determined after a thorough investigation of all facts, by engineers 
experienced not only in theory, but also in practice. 


Your problem in the hands of Link-Belt Engineers is assured of unprejudiced 
judgement — for we owe no allegiance to any system— but are loyal to 
successful accomplishment. 


Link-Belt Equipment for the Coal Mine 


Boom Hoists 
Locomotive Cranes 
Crawler Cranes 
Portable Loaders 


Screens 

Retarding Conveyors 
Car Dumps, Car Hauls 
Crushers 


Coal Tipples 

Coal Washeries 
Loading Booms 
Picking Tables 


Conveyors of Every Type 
Chains, Wheels, Buckets 
Silent Chain Drives 
Roller Chain Drives 


Vibrating Screens 

Face Conveyors 

Spiral Separators 
Manierre Box Car Loaders 


3104 
LINK-BELT COMPANY 


Leading Manufacturers of Elevating, Conveying, and Power Transmission Machinery and Chains 


PHILADELPHIA, 2045 Hunting Park Ave. CHICAGO, 300 W. Pershing Road INDIANAPOLIS, 200 S. Belmont Ave. 
gg neg - - - = = = 335 Fifth Ave. Wilkes-Barre - 826 2nd National Bank Bldg. Denver - - - - = 520 Boston Bldg. 
- - 3638 Olive St. Huntington, W. Va. - Robson-Prichard Bldg. Birmingham, Ala. - 229 Brown-Marx Bidg. 
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OF THE CINCINNATI MEETING? 


The Proceedings of this meeting appear in this and 
the former issue of the Mining Congress Journal. 
Are all of your men who should have a file of these 
important discussions receiving the Mining Congress 
Journal? A prompt subscription will get them these 
two issues, and they cannot fail to profit by the inter- 
esting and supplemental papers appearing every month 
in the Practical Operating Men’s Department. 


Send promptly for these issues are limited 


The American Mining Congress, 


ARE YOU TAKING FULL ADVANTAGE 


-— Munsey Building, Washington, D. C. = 


to The Mining Congress Journal at three dollars EACH per year. 
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25 H. P. Morse Silent Chain Drive from motor to triplex pump. 
Driver, 725 r.p.m. Driven, 350 r.p.m. Centers, 2934 inches. 


Reliability 


—because of their 98.6‘, sustained efficiency, flexibility, positive acti 

—because of the Morse Rocker Joint which substitutes rolling for sliding fric- 
tion, greatly reducing wear and prolonging life of chain. 

—because they stand up and give continuous service under most severe 
conditions. 

—because they are designed and applied to exactly meet the requirements. 
Morse Transmission Engineers have been designing power drives for 15 and 
20 years and know by experience how to make the most out of existing 
conditions. 

Morse Silent Chains are built in capacities of one-tenth to 5,000 H. P., 6,000 to 

250 r. p. m. and slower. Ideal for short centers. Consult the nearest office. 


MORSE CHAIN CO., ItHaca, N. Y., U.S. A. 
There is a Morse Engineer near you 


ATLANTA, GA., 702 Bldg.. 211 Ideal Bldg. OMAHA, NEB., 923 W. O. W. Blidg., 
F. Scott & Co. ET 76 re. D. H. Braymer Equipt. Co. 
BALTIMORE, MD....... 1002 Lexington Bldg. — PHILADELPHIA, PA...803 Peoples Bk. Bldg. 
BIRMINGHAM, ALA.. Moore-Handley Hdw. Co, Go. PITTSBURGH, PA... Westinghouse Bldg. 
BOSTON, MASS...... Milk St. MINNEAPOLIS, MINN., 413 Third St., SAN FRANCISCO, CALI 
BUFFALO, N. Y........ Ellicott Square Bldg. Strong-Scott Mfg. Co A 2 ONT CAN y- Rms ae 
CHARLOTTE, N. C..404 Commercial Bk. Bldg. NEW ORLEANS, LA., Queen & Crescent Bldg., he, Scott fe. On 
CHICAGO, ILL............112 W. Adams St. 334 Camp St., A. M. Lockett & Co., Ltd. WINNIPEG, MAN., CAN... Dufferin’ St, 
CLEVELAND, OHIO.....421 Engineers Bldg NEW YORK, N. Y. ..50 Church St. iia x. Co. 
1Y Strong-Scott Mfg. Co. 
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RANSDELL INCORPORATED, PRINTERS, WASHINGTON, D. C. 


MORSE 
“ROCKER JOINT” j 
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